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ABSTRACT 
A COMPUTER-ASSISTED CAREER  
GUIDANCE EVALUATION 
by 
Charles Travis Schmid 
The purpose of this study was to investigate an effective career guidance intervention by 
means of: (a) comparing two computer assisted career guidance (CACG) systems, GA 
College 411 and Career Cruising; (b) comparing adoption rates between the two CACG 
systems; (c) comparing two intervention interval times, massed vs. spaced; and (d) 
comparing variables of gender and ethnicity. The theoretical lens for this investigation 
included: (a) Career Development Theory; (b) Social Cognitive Theory; (c) Diffusion 
Theory; and (d) Cognitive Information Processing Theories. This study utilized a 
convenient sample of 150 ninth grade students, enrolled a large high school in Georgia, 
randomly assigned into five treatment groups: (a) Career Cruising massed; (b) GA 
College 411 massed; (c) Career Cruising spaced; (d) GA College 411 spaced; and (e) the 
comparison group. At the beginning of the study, all participants were asked to complete 
a pretest of the Career Decision Self-Efficacy Scale-Short Form (Betz, Klein, & Taylor, 
1996). Students in the massed treatment groups were provided with a one-time, 90-
minute, career intervention using one of the two CACG systems. Students in the spaced 
treatment groups were provided with the same intervention as the massed treatment 
group, but their intervention was spaced out over three, 30-minute, sessions. At the 
	  v	  
conclusion of all treatments, participants were asked to complete a posttest of the 
CDSES-SF, the technology acceptance model-questionnaire (TAM-Q), survey and open-
ended questions, and to report the number of CACG log-ins for the duration of the study. 
The results indicated that both GA College 411 and Career Cruising were effective career 
development interventions and that a spaced career lesson was more effective than one 
massed lesson for increasing ninth grade students' career decision self-efficacy. 
Additionally, the ninth grade students indicated that GA College 411 was a superior 
CACG system to Career Cruising in the areas of: (a) self-appraisal; (b) gathering 
information; (c) goal selection; (d) planning; (e) perceived usefulness; (f) transcript 
information; and (g) college information regarding tuition, majors, and campus life. 
Implications for theory, practice, and future research are discussed. 
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CHAPTER I 
INTRODUCTION 
 Technology has become a pervasive and a constantly evolving part of society 
dominating many aspects of modern life. The continual and rapid advancements in 
technology have changed, influenced, and sustained the manner in which individuals 
work, play, and interact (Plomp, Anderson, & Law, 2009). According to Bailey and 
Stefaniak (2002), technology has spread through virtually every aspect of our society, 
influencing all careers, particularly in education. Educational technology, including 
interactive white boards, student response systems, tablets, wikis, on-line learning 
communities, increased computer-to-student ratios, virtual schools, Internet applications, 
and the diffusion of these tools into the educational realm, has profound effects to the 
teaching profession (Redmann, Kotrlik, & Douglas, 2003).  
 Teachers are required to educate students who are a part of the “millennial 
generation” (Nikirk, 2009): the first generation to grow up with technology fully 
integrated into their lives. Thus, modern students may be shaped such that they may be at 
ease with online, collaborative, and sophisticated technologies. Students are increasingly 
more comfortable with using smart phones, computers, and tablets instead of using 
traditional pencil and paper methods for completing tests, taking notes, studying, or 
writing (Goldberg, Russell, & Cook, 2003; Wang, Jiao, Young, Brooks, & Olson, 2008).  
Embracing these advancements and continuing to incorporate technology into the 
teaching and learning environment is an essential component of the future of education. 
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Statement of the Problem 
 According to Davidson (2011), 65% of today’s grade school students will grow 
up to work in jobs that are currently non-existent. Thus, schools are expected to provide 
learning and experiences that prepare the modern student for rapid changes in the world 
and in the job market. However, for many youth, attending and graduating from a post-
secondary institution and making a career decision are not straightforward processes. 
Gordon and Steele (2003) indicate that between 50% and 70% of all undergraduates will 
ultimately change their academic major and future career plans at least once during 
college.  
 Career interventions may be a means to establish a plan for the future and to assist 
students in secondary and post-secondary graduation. To encourage this process, the 
Georgia Department of Education created guidelines to improve career and post-
secondary planning called the Bridge Bill (Georgia General Assembly HB 400, 2010). 
The Bridge Bill was intended to increase educational goals and performance and prepare 
students for college and beyond (Georgia General Assembly HB 400, 2010). The Bridge 
Bill requires all school districts to devise a plan to provide comprehensive career 
development programs within their schools. While research supports that career 
interventions positively effect educational outcomes (Folsom & Reardon, 2003), and 
evidence supports the effectiveness of computer-assisted career interventions (Bobek, 
Robbins, Gore, Harris-Bowlsbey, Lapan, Dahir, & Jepson, 2005; Freiry & Nelson, 2004), 
not enough is known about the specific criteria for providing an effective career 
intervention utilizing technology for high school students.  
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Background of Study 
 The opportunity to expand the knowledge base on the effectiveness of computer 
assisted career guidance (CACG) interventions presented itself during the 2012-2013 
school year at a large and diverse high school in a suburban area of the Southeastern 
United States. Policymakers specified, via the Bridge Bill, a career development 
requirement: all ninth grade students must complete an interest inventory, choose 
possible careers based on interest inventories results, and complete a four-year high 
school course plan (Georgia General Assembly HB 400, 2010). Policymakers in the 
school district, for which this researcher is employed, approved the required career 
intervention to be completed using one of two CACG systems, GA College 411 or Career 
Cruising (Counselor Advisory Team Meeting, 2011). This study was conducted to 
evaluate the two CACG programs for effectiveness and superiority.  
Purpose 
 The purpose of this study was to investigate an effective career intervention by: 
(a) comparing two computer-assisted career guidance (CACG) systems on 150 high 
school students basing changes in career decision self-efficacy scores as the predictor;  
(b) comparing differences between adoption rates of the two CACG systems based on 
changes in technology acceptance model scores; (c) comparing differences between 
learning times based on massed and spaced methods of providing the intervention; and 
(d) investigating differences between the variables of gender and ethnicity. 
Research Questions  
The proposed study is designed to answer the following major research questions: 
1. Does the completion of computer-assisted career guidance interventions significantly 
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change pretest and posttest scores for the Career Decision Self-Efficacy Scale-Short 
Form (CDSES-SF; Betz, Klein, & Taylor, 1996) of ninth grade students?  
 1A. Is there a significant difference between pretest and posttest scores from the  
 CDSES-SF based on gender? 
 1B. Is there a significant difference between pretest and posttest scores from the  
 CDSES-SF based on ethnicity? 
2. Does either of the computer-assisted career guidance (CACG) interventions, GA 
College 411 or Career Cruising, present significantly higher pretest and posttest  
CDSES-SF (Betz et al., 1996) scores as reported by ninth grade students? 
 2A. Is there a significant difference between pretest and posttest scores from the  
    CDSES-SF based on gender between the two CACG systems? 
    2B. Is there a significant difference between pretest and posttest scores from the  
    CDSES-SF based on ethnicity between the two CACG systems? 
3. Is there a significant difference in adoption rates based on scores from the technology 
acceptance model (TAM; Davis, 1989) for either CACG system: GA College 411 or 
Career Cruising? 
 3A. Is there a significant difference based on gender for the TAM between the 
 two CACG systems? 
    3B. Is there a significant difference based on ethnicity for the TAM between the 
two CACG systems? 
4. Is there a significant difference between the career decision self-efficacy scores of 
students based on learning times: massed intervention versus spaced intervention? 
5. In career decision self-efficacy, technology acceptance, the number of log-ins recorded 
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during the course of the study, and open-ended and survey questioning, did the ninth 
grade students find one of the CACG interventions superior to the other? 
Theoretical Background 
This study focused on high school students’ career development utilizing two 
CACG interventions: GA College 411 and Career Cruising. Career decision self-efficacy 
has been argued as the most valid measurement for investigating career development 
(Betz & Taylor, 2012; Bikos, Dykhouse, Boutin, Gowen, & Rodney, 2013; Choi, Park, 
Yang, Lee, Lee, & Lee, 2012; Chung, 2002; Gore, 2006; Miguel, Silva, & Prieto, 2012; 
Miller, Roy, Brown, Thomas, & McDaniel, 2009; Ziebell, 2010). Career decision self-
efficacy is situated within the principles of Social Cognitive Theory (Betz & Taylor, 
2012). This study also focuses on the adoption of technology supported by diffusion 
theory. Additionally, this study investigated an effectiveness of the interventions based 
on interval learning times. This literature is framed within cognitive information 
processing theories (Baddaley, 2003; Carpenter, Cepeda, Rohrer, Kang, & Pashler, 2012; 
Dunlosky, Rawson, Marsh, Nathan, & Willingham, 2013; Schunk, 2011) and was 
included into this research. The next sections will briefly summarize the three main 
theories addressed: (a) Social Cognitive Theory; (b) Diffusion Theory; and (c) Cognitive 
Information Processing Theory. 
Social Cognitive Theory and Self-Efficacy 
 Social Cognitive Theory (SCT) is based on the belief that learning occurs in the 
social environment (Schunk, 2011). Schunk states, that "by observing others, people 
acquire knowledge, rules, skills, strategies, beliefs, and attitudes (p .78)." The seminal 
work in SCT is credited to Bandura, (1989, 2001). Bandura suggested learning occurs by 
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an existing relationship between personal, environmental, and behavioral variables called 
the triadic reciprocal causation model. Bandura believes that personal, environmental, 
and behavioral variables act in unison to illicit or hinder an action, thought, or behavior. 
Also, Bandura suggests that the three factors in the triadic reciprocal causation model can 
attribute equal contributions to behavior and that the relative influence of behavior, 
environment, and person depends on which factor is strongest at any particular moment.  
 According to social cognitive theorists, learning can occur through modeling or 
observing actions and then copying those actions (Bandura, 2001); these observations 
may entail seeing someone perform a task or by other more cognitive means such as self-
talk or self-assessment. The effects of modeling directly affect three main concepts of 
SCT: outcome expectations, goal setting, and self-efficacy. First, outcome expectations 
are the beliefs related to the consequences of performing a specific behavior. Typically, 
observers will perform modeled actions they believe will produce positive results. Next, 
goal setting is a plan to begin and complete a particular activity. Observers are then more 
likely to attend to models that help them reach these goals. Finally, self-efficacy refers to 
the beliefs people have about their ability to successfully complete the steps required for 
a given task. Individuals develop their sense of self-efficacy from personal performance, 
learning by example, social interactions, and how they feel in a situation. Also, 
situational self-efficacy in education can be content specific.  
Self-efficacy is defined as an individual’s perceived capability to make progress 
toward a goal (Bandura, 2001). Bandura posited that people with differing self-efficacies 
perceive the world in fundamentally different ways. People experiencing high self-
efficacy may feel that they are in control of their own lives and will be more inclined to 
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tackle challenging tasks and experiences because they believe they may succeed. On the 
contrary, individuals experiencing low self-efficacy may see their lives as somewhat out 
of their control and may avoid tasks because they believe the tasks are harder than they 
actually are and that success is not possible.  
Bandura (1997) hypothesized three behavioral consequences of self-efficacy: 
approach versus avoidance, performance, and persistence. The first, approach versus 
avoidance, may be described simply: individuals tend to avoid activities in which they 
think they will be unsuccessful. Betz (2004) related the approach versus avoidance 
consequence to career development, arguing that self-efficacy determines which majors 
and careers individuals will attempt and which they will avoid. For example, students 
with low self-efficacy in career development may avoid career exploration and decision-
making activities. Because this study also investigates the adoption of a career guidance 
technology the next section will summarize diffusion theory. 
Diffusion Theory 
 Rogers (2003) is viewed as the pioneer of technology adoption research 
(Ellsworth, 2000). Rogers’ diffusion theory (2003) has been used in diverse areas such as 
business and marketing, anthropology, public health, and education. One of Rogers' 
(2003) general findings was that of the innovation-decision process. The innovation-
decision process describes five steps an individual passes through when deciding to adopt 
an innovation. These five steps are: knowledge, persuasion, decision, implementation, 
and confirmation. First, an individual has to become aware or gain knowledge of the 
innovation. Next, persuasion requires the individual to acquire an opinion of the 
innovation and then make a decision to adopt or reject the innovation. At the 
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implementation phase, the individual puts the new innovation into use and then confirms 
or seeks approval from others about the made decision. 
Additionally, there are many factors influencing people to accept or reject a 
technology during the innovation-decision process. Rogers (2003) included five factors 
that influence the innovation diffusion process: relative advantage, compatibility, 
complexity, trialability, and observability. Relative advantage is the degree to which a 
technology is considered a better alternative to the current available tools. Compatibility 
is the degree of consistency with the existing values, past experiences, and needs of 
potential adopters. Complexity is the ease of use and learning for the innovation. Finally, 
trialability is the degree to which an innovation may be experimented with before making 
an adoption commitment (Rogers, 2003). 
According to Rogers (2003), relative advantage and complexity together 
contribute a large aspect of technology diffusion. Davis (1989) borrowed the concepts of 
relative advantage and complexity to create the technology acceptance model (TAM; 
Davis, 1989). The TAM examines variables affecting the adoption of new technologies 
by measuring the perceived ease of use (EOU) and the perceived usefulness (U) of a 
given technology. Rogers’ (2003) factor of relative advantage closely resembles Davis’ 
(1989) perceived usefulness (U) and complexity coincides with Davis' (1989) ease of use 
(EOU). The TAM has been researched as a reliable and valid measure of technology 
adoption (Alexander, 2008; Ali & Younes, 2013; Hong, Thong, Chasalow, & Dhillon, 
2011; Lee, Dehkordi-Vakil, & Kaul, 2008; Lee, Hsieh, & Hsu, 2011). Because of the 
support for the TAM, it was utilized in this study.  
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Additionally, this study investigated effective time frames for implementing the 
career intervention. Students were provided with a career intervention using two different 
time frames: a one-time massed lesson or the same lesson spaced over three sessions. To 
clarify the relationship between effective time frames and a successful career 
intervention, cognitive information processing theories will be reviewed in the next 
section.  
Cognitive Information Processing Theories  
 Cognitive information processing theories (CIP) focus on how individuals 
acquire, store, and retrieve memory (Schunk, 2011). Theorists who adhere to CIP are 
interested in the cognitive or internal conditions that enhance or interfere with learning. 
The idea behind CIP is that information is processed in stages (Schunk, 2011). First, 
information is received from the environment (sensory register) and then the information 
moves into working memory (WM), short-term memory (STM), and finally long-term 
memory (LTM). 
The information is stored in the sensory register, the first place to come into 
contact with the information. Although the capacity of this sensory register is virtually 
unlimited, its power to retain information is extremely restricted and brief. What may be 
most important about the sensory register is that it gathers new information and allows 
the processing system to attach meaning to the material. If the information captures the 
learner’s attention, according to information processing theorists, this represents the stage 
during which learning actually begins to occur (Eggen & Kauchack, 2007).  
The attention phase directly affects how students consciously understand the 
information in the next storage facility of the brain, short-term memory (Eggen & 
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Kauchack, 2007). While the time that information can remain in the short-term memory 
is longer than that of the sensory register, if a learner does not assign importance and 
draw linkages to the content, it will likely be lost (Schunk, 2011). However, if the learner 
continues to use strategies such as repetition, chunking, and/or associations to other 
stored memories, the information may enter into long-term memory. 
According to Hull (1943), an early behavioral theorist, long-term memory may be 
enhanced when learning events are spaced apart rather than massed in immediate 
succession. Current research has also supported the benefits of spacing (relative to 
massing) to improve educational outcomes (Carpenter et al., 2012; Cepeda, Pashler, Vul, 
Wixted, & Rohrer, 2006; Dunlosky et al., 2013; McDaniel, Fadler, & Pashler, 2013; 
Thalheimer, 2006). This study investigated differences between providing the career 
intervention by means of one massed instructional period with providing a career 
intervention spaced over successive instructional periods.  
Significance of the Study 
 This study will investigate an effective career intervention for completing Bridge 
Bill requirements (Georgia General Assembly HB 400, 2010). Also, this study will 
contribute to the existing literature on the effectiveness of two computer-assisted career 
guidance (CACG) systems available to most high schools students in the state. Although 
research has supported CACG systems for providing effective career interventions (Betz 
& Borgen, 2009; Bozgeygklg & Dogan, 2010; Dimmit, 2007; Fukuyama, Probert, 
Neimeyer, Nevill, & Metzler, 1988; Maples & Lazzo, 2005; Taber & Luzzo, 1999; 
Tirpak & Schlosser, 2013), no investigative studies were found on or comparing the two 
CACG systems, GA College 411 or Career Cruising.  
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Additionally, research has supported the adoption of new information 
technologies (Alexander, 2008; Ali & Younes, 2013; Hong et al., 2011; Lee et al., 2008; 
Lee et al., 2011) by using a measure of the TAM (Davis, 1989). However, no studies 
were found on the adoption of computer-assisted career guidance (CACG) technologies. 
This study intends to add to this gap in the literature on the adoption of CACG programs.  
Additionally, this study examined two different learning times for presenting the 
intervention: one by a massed lesson and the other by a spaced lesson. Comparing the 
two different time frames is intended to add to the existing literature on cognitive 
information processing (CIP) theory for career interventions (Reardon, Lenz, Sampson, 
& Peterson, 2011). Although, literature was found supporting the benefits of spacing 
(relative to massing) for improved educational outcomes (Carpenter et al., 2012; Cepeda 
et al., 2006; McDaniel et al., 2013), no literature was found on the effect of spacing 
career interventions. This study intends to add to CIP research and to add to the literature 
on spacing CACG interventions. 
Definition of Key Terms 
 Bridge Bill - The Georgia Department of Education created the Bridge Bill with 
the intent of improving career and post-secondary planning for students (Georgia General 
Assembly HB 400, 2010). The Bridge Bill requires all school districts to devise a plan to 
provide comprehensive career development programs within their schools. 
 Career Cruising - Career Cruising (www.careercruising.com; Anaca Technologies 
Limited, 1999) is a web-based career exploration and planning system that helps students 
chart their futures by matching careers to their personality, exploring detailed occupation 
profiles, and then examining comprehensive post-secondary education information.  
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 Career Decision Self-Efficacy - career decision self-efficacy refers to a person's 
confidence in her or his ability to engage in and successfully complete career decision-
making tasks (Taylor & Betz, 1983). For the purposes of this study, career decision self-
efficacy will be measured by use of the Career Decision Self-Efficacy Scale-Short Form  
(CDSES-SF; Betz et al., 1996). 
 Career Decision Self-Efficacy Scale-Short Form (CSDES-SF) - The Career 
Decision Self-Efficacy Scale-Short Form (CDSES-SF; Betz et al., 1996) measures the 
respondents’ degree of belief that they may successfully complete specific tasks required 
to make career decisions. The specific tasks are based on the five career choice 
competencies developed by Crites' (1978) theory of career maturity: (a) accurate self-
appraisal; (b) gathering occupational information; (c) goal selection; (d) making plans for 
the future; and (d) problem solving. 
 Career Intervention - a career intervention is defined as any lesson or treatment 
intended to enhance an individual's career development or to enable the person to make 
better career-related decisions (Whiston & Oliver, 2005).  
 Computer-Assisted Career Guidance (CACG) systems - Computer-assisted career 
guidance (CACG) systems are defined as interactive guidance programs available over 
the Internet that may be operated independently by career clients to retrieve information 
useful for self-assessment and exploration regarding one's career development (Brown, 
2003). For the purposes of this study, GA College 411 (Georgia Student Finance 
Commission, 2005) and Career Cruising (Anaca Technologies Limited, 1999) are the 
Internet based CACG systems of interest.  
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 GA College 411 - GA College 411 (Georgia Student Finance Commission, 2005) 
is a free CACG program that may be used as a virtual one-stop shop for career inquiry. 
The Internet website (www.gacollege411.org) helps users match interests with possible 
careers and, based on their interest results, will help users match specific majors to 
possible colleges/universities. The website provides support for filling out college 
applications, accessing transcripts, and help with writing a resume.  
 Learning Time - According to Schunk (2011), learning time is the amount of time 
needed to learn successfully. For this study, learning time will be compared between 
massed learning and spaced learning.   
 Massed Learning - Massed learning is defined as the time devoted to any given 
task occurring without any interruption from intervening items or intervening time (Hull, 
1943; Thalheimer, 2006). 
 Self-Efficacy - "Self-efficacy is defined as people's judgments of their abilities to 
initiate, organize, and execute courses of action required to achieve a particular 
performance (Bandura, 1977, 1986)." In addition, Bandura stated that self-efficacy 
expectations are an individual's estimation of his or her confidence in the ability to 
accomplish behaviorally specific tasks. 
Spaced Learning - Learning is spaced when a measurable time lag separates 
instructional episodes for a given item either within a single study session or across 
learning interventions (Hull, 1943; Thalheimer, 2006). 
Technology Acceptance Model - The technology acceptance model (TAM; Davis, 
1989) examines variables affecting the adoption of new technologies by measuring the 
perceived ease of use (EOU) and the perceived usefulness (U) of a given technology.  
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 Technology Acceptance Model-Questionnaire - The 20 question scale used in this 
study to measure the adoption rates of the CACG systems, GA College 411 and Career 
Cruising. Ten items were used to measure the perceived ease of use (EOU) and ten items 
were used to measure the perceived usefulness (U) of the CACG system. 
 Technology Adoption - Technology adoption is defined as a technology being 
selected for future use. Within the context of this study, if a student adopts a CACG 
system, then they are more inclined to use the program outside of the classroom 
environment because they have confidence in its potential to make career/college 
exploration easier or more efficient. Technology adoption will be measured using the 
TAM (Davis, 1989). 
Technology Diffusion - Technology Diffusion is defined as a technology being 
accepted for general use and application. For the purpose of this study, technology 
adoption and technology diffusion will be used interchangeably.  
Limitations 
 The study will be limited in the following ways: (a) the study employed a 
convenient sample of ninth grade students in one public high school in the state of 
Georgia and thus limits the researcher's ability to generalize the data to other public high 
schools in the state or nation; (b) the study employed a career intervention using two 
CACG systems, GA College 411 and Career Cruising, and thus limits the researcher's 
ability to generalize the results to other CACG systems; (c) because this study 
incorporated only first year high school students, the researcher's ability to generalize the 
data to other grade levels will be limited; and (d) because the researcher was in direct 
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contact with the participants during the interventions, the researcher may have influenced 
the results.  
Summary 
According to Nikirk (2009), the “millennial generation” is the first generation to 
grow up with technology fully integrated into their lives and most are extremely fluent 
and comfortable using technology for all facets of living. Most high school students are 
proficient with smart phones, i-Pods, computers, the Internet, instant messaging, texting, 
social networking, computer and console video games, and multimedia. Career 
interventions on high school campuses are adapting to use technology in the form of 
computer-assisted career guidance (CACG) to assist their students with career related 
needs and decisions. From an educator’s standpoint, CACG has the potential to 
drastically modify the time constraints placed on overworked and understaffed teachers 
(Fullan, 2007) and perhaps most importantly, possibly support positive academic and 
post-secondary outcomes (Betz, Klein, & Taylor, 2002; Delling, 2006) for the students 
who make use of the CACG systems. 
Due to the requirements set forth by state legislation, a time saving, easy to use, 
and effective computer-assisted career intervention could be a substantial finding. As 
such, GA College 411 or Career Cruising could be considered an effective alternative to 
traditional methods of career instruction. Thus, this research could ultimately support 
technology that will assist students in becoming more self-efficacious in their career 
decision-making and ultimately more focused academically.  
The next chapter provides a complete review of related literature. The chapter 
starts with a brief introduction of career development. The three main theoretical 
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frameworks; (a) Social Cognitive Theory; (b) Diffusion Theory; and (c) Cognitive 
Information Processing Theory for this study were summarized in chapter one, but they 
will be extensively presented and further dissected into sub-theories and pertinent related 
literature in chapter two. These theories are described in reference to the impact on the 
CACG intervention for this study.  
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CHAPTER II 
LITERATURE REVIEW 
The primary goal of this research was to investigate the effectiveness of two 
computer-assisted career guidance (CACG) interventions, GA College 411 and Career 
Cruising to increase ninth grade students' career decision self-efficacy, and to investigate 
if differences were present between the two CACG systems. Also, this study investigated 
differences in adoption rates and delivery methods, as well possible differences related to 
gender and ethnicity. 
This chapter will integrate pertinent research findings into the three theoretical 
frameworks presented in Chapter one. However, the core of this research is career 
development. The theories of two major career theorists, Crites (1978) and Super (1990), 
will be summarized before integrating the research findings.  
Under the framework of social cognitive theory, research related to career 
decision self-efficacy and the effectiveness will be reviewed. Particular attention will be 
paid to variables related to age, gender, ethnicity, and computer-assisted career guidance 
systems. Diffusion Theory (Rogers, 2003) grounds the adoption process postulated for 
this study. Research related to factors for technology adoption is presented under this 
umbrella. Finally, cognitive information processing theories support the research 
presented on spacing and storage of information particularly as they relate to career 
interventions time and spacing intervals.  
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Career Development Theories 
Career development results from a combination of psychological, physical, 
sociological, economic, and educational factors that affect the total academic life of an 
individual (NCDA, 2008). According to Super (1990), career development, once 
commenced, is a continual process that focuses on searching, gathering, and processing 
information about one’s self, and potential careers. Deriving from the psychology and 
sociology of maturation, the process of career development is based on the emergence of 
personality and experiences. Super (1990) posited that career development is a life-long 
process of maturing and implementing a self-concept, and as the self-concept becomes 
more realistic and stable, so does career choice and behavior.   
Self-concept is defined as the personality, interests, experiences, skills, and values 
of an individual (Super, 1990). Furthermore, when individuals experience new situations 
and learn more about the world of work, they develop new interests, thus modifying their 
self-concept and the career exploration process. Also, Super believed that individuals’ 
advancement through developmental stages of career exploration is linked with their 
psychosocial needs, developmental tasks, and career concerns.  
After considering these developmental stages, Super (1990) introduced the 
concept of career maturity. Career maturity is defined as the degree to which one has 
reached the cognitive, emotional and other psychological capacity to make realistic and 
mature career choices. Crites' (1978) theory of career maturity posited five career choices 
that relate to career development: self-appraisal, occupational information, goal selection, 
planning, and problem solving. The career choices are summarized below:  
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1. Self-Appraisal: The ability to accurately appraise one's own abilities, interests, 
 and values as they related to educational and career decisions. 
2. Occupational Information: The ability to locate sources of information about 
 college majors and occupations, including the ability to identify and talk with 
 people employed in the occupations of interest. 
3. Goal Selection: The ability to match one's own characteristics to the demands 
 and rewards of careers so as to identify one or more majors or careers to pursue. 
4. Planning: Knowing how to implement an educational or career choice, 
 including enrolling in educational programs, job search, resume writing and job 
 interviewing. 
5. Problem Solving: Being able to figure out alternative plans or coping strategies 
 when plans do not go as intended (Crites, 1978). 
An individual should be able to make realistic career decisions based upon the 
level of career maturity acquired for each of the five career choices. If individuals are 
provided guidance and information for arriving at career choices then a career may 
remain consistent over a lifetime or may be adapted as individuals reach new stages of 
career maturity (Lock, 2005). According to Wilkerson and Eschbach (2009), the five 
career choices are most significant when individuals reach late adolescence or early 
adulthood. Specifically, during high school, students begin to realize their career 
concerns as they look for career information, which is a major task of career maturity 
(Wilkerson & Eschbach, 2009). The information that young people use while making 
decisions for their future careers is usually acquired through friends, parents, teachers, 
career counselors, public career centers, mass media, and the Internet (Lock, 2005).  
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 This study focuses on an effective career intervention by evaluating two 
computer-assisted career guidance (CACG) systems, GA College 411 and Career 
Cruising, using career decision self-efficacy as a measure of effectiveness. Betz et al 
(1996) created an instrument to measure career related self-efficacy by using the five 
career choices devised by Crites' (1978) theory of career maturity, called the Career 
Decision Self-Efficacy Scale-Short Form (CDSES-SF; Betz et al., 1996). The CDSES-SF 
was utilized to measure the effectiveness of the two CACG interventions and will be 
discussed in the instrumentation section of the Methods Chapter.  
 According to Gore (2006), the introduction of Bandura's (1997) self-efficacy 
theory into the literature of career development has made the theory one of the most 
frequently studied and applied theories in the history of career development. In the annual 
reviews of practice and research in career counseling published from 2001 to 2010 
(Chope, 2008; Dagley & Salter, 2004; Flores et al., 2003; Guindon & Richmond, 2005; 
Harrington & Harrigan, 2006; Hartung, 2010; Hsiu-Lan, 2007; Patton & McIlveen, 2009; 
Shoffner, 2011; Whiston & Brecheisen, 2002), self-efficacy remained the dominant 
career theory. Also, 11% of all articles published between 2001 and 2006 in the Journal 
of Career Assessment, Journal of Counseling Psychology, and the Journal of Vocational 
Behavior included a reference to self-efficacy in their titles and abstracts (Gore, 2006). 
Although there are different forms of self-efficacy, career decision self-efficacy appears 
to be the most commonly investigated construct among career research (Betz & Taylor, 
2012; Chung, 2002).  
 Since its inception, the theory of career decision self-efficacy (Hackett & Betz, 
1981, Betz & Taylor, 2012) has been extensively used in research. Career decision  
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self-efficacy has now been widely accepted as a principal determinant of career 
development for both genders and for different ethnicities (Betz & Hackett, 2006). 
Because of the value of career decision self-efficacy the theory will be used in the current 
research. Bandura’s (1986) self-efficacy theory will be discussed in greater detail in the 
next section starting with its foundation in Social Cognitive Theory following with its 
progression into the realm of career development.  
Social Cognitive Theory 
 Social Cognitive Theory (SCT) is based on the belief that learning occurs in the 
social environment and SCT further encourages a more flexible model of human behavior 
in order to predict actions (Schunk, 2011). The model suggests that learning is associated 
with a complex interaction between inherited knowledge within one’s self mixed with 
outside experiences and factors. Bandura (1989) argues that a relationship exists between 
personal, environmental, and behavioral influences and he calls this relationship the 
triadic reciprocal causation model (Shunk, 2011).   
Social cognitive theorists assert that learning occurs through observation of 
modeling by others or observation of actions and then copying or adopting those actions 
(Bandura, 1989). These observations may include interacting with a computer program. 
Rather than learning by an individual, computer learning is done through observing 
multimedia via videos, resources, tutorials, and assessments. Each individual regulates 
their own progression through modules and assessments and then is provided with results 
tapered to meet the interests of that individual. According to LaRose and Whitten (2000), 
computers may become a "social actor" providing feedback and approval that Bandura 
(1989) called immediacy. Bandura believed that the immediacy technology provides 
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would lead to motivation for students to become successful. Also, the effects of using a 
computer may directly affect main concepts of SCT: self-regulation, outcome 
expectations, goal setting, and self-efficacy (Bandura, 1989).     
 Self-regulated learning occurs when students instigate, modify, and sustain their 
own behaviors toward attaining a learning goal (Zimmerman & Schunk, 2008). These 
activities include attending to instruction, processing and integrating knowledge, 
rehearsing information to be remembered, and developing and maintaining positive 
beliefs about learning capabilities and anticipated outcomes of actions (Zimmerman & 
Schunk, 2008). Behavior is a joint function of people’s expectations of obtaining a 
particular outcome as a function of performing an action and the extent that they value 
those outcomes. The concept of outcome expectation assumes that people make 
judgments about the likelihood of attaining various goals in a given situation (Schunk, 
2011). For example, students confident in their math skills expect high scores on math 
exams and expect the quality of their work to excel that of their peers.  
 Goal setting involves the development of a plan to begin and complete a 
particular activity. Goals reflect cognitive representations of anticipated, desired, or 
preferred outcomes. Hence, goal setting supports the view of SCT that people not only 
learn, they use forethought to envision the future, identify desired outcomes, and generate 
plans of action. Goals are also closely related to other important processes within SCT. 
For instance, models may suggest goals by showing specific behavioral outcomes or 
more general standards for acceptable levels of performance (Schunk, 2011). Thus, 
observers are more likely to pay attention to models that could help them reach their 
goals. Finally, goals are an important prerequisite for self-regulation because they 
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provide objectives and benchmarks against which to judge progress (Schunk, 2011). Self-
regulation and goal setting are important attributes for using a web-based leaning system 
(LaRose & Whitten, 2000) such as a computer-assisted career guidance program.  
 Research has indicated that since web-based learners lack direct encouragement 
from instructors, they may be less self-regulated in engaging in class activities (Sun & 
Rueda, 2012; Wang & Lin, 2007; Whipp & Chiarelli, 2004); however, studies have also 
indicted that web-based learning requires the user to be self-regulated, ultimately 
increasing goal setting behaviors (Chang, Tseng, Liang, & Liao, 2013; Oneil & Perez, 
2013; Usta, 2011). According to Bandura (2006), self-regulation has a greater chance of 
being achieved when individuals set goals for themselves. The two types of goals 
identified by Social Cognitive Career Theorists are choice-content goals and performance 
goals (Schunk, 2011).  
 Choice-content goals are related to activities or interest areas the individual 
wishes to pursue. For example, individuals disclose choice content goals when they 
complete interest inventories for the purpose of identifying possible career matches. Then 
they may use the career matches to research more information about those particular 
careers. Performance goals relate to the level of performance individuals must reach to 
achieve their choice-content goals. An example of performance goals would be 
individuals researching particular career majors and then striving to attain the required 
GPA and SAT scores to be admitted to a university specializing in those career majors.  
 Additionally, goals contribute to students' progression (self-regulation), the 
outcomes students expect from engaging in particular behaviors (outcome expectation), 
and the confidence they have for completing those actions successfully (self-efficacy). 
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Self-efficacy refers to the beliefs individuals have about their ability to successfully 
complete the steps required for a given task.  
Self-Efficacy  
Self-efficacy is defined as individuals’ judgment of their capability to prepare and 
carry out courses of action necessary to accomplish intended performances (Bandura, 
1997). Self-efficacy is often confused with self-esteem; Bandura (1997) made clear the 
distinction between the two concepts. Self-efficacy is the judgment of a person’s 
capability and has both cognitive and affective aspects, whereas self-esteem is the 
perception of self-worth and is solely a cognitive construct. The basic principle behind 
self-efficacy is that individuals are more likely to engage in activities for which they have 
high self-efficacy and less likely to engage in activities for which they have low self-
efficacy (Bandura, 1997).  
According to Gecas (2004), people behave in a way that executes their initial 
beliefs; thus, self-efficacy functions as a self-fulfilling prophecy. For example, consider 
athletes’ perceptions of their abilities before a competition. If people believe that they are 
prepared and have the ability to perform well, then they would be considered high in self-
efficacy. The strong positive belief held by the athletes’ about their abilities may help 
promote a solid performance during a competition, thus fostering a self-fulfilling 
prophecy (Schunk, 2011).  
Additionally, the triadic reciprocal causation model supports the importance of 
self-efficacy. Bandura (1997) suggests that individuals’ development of their 
environmental, behavioral, and personal variables depend on which factor is strongest at 
any particular moment (Schunk, 2011). The athletes’ confidence may result from a mix 
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of personal and behavioral factors. Some minority students’ low self-efficacy for school 
and job success may result from a mix of personal and environmental factors.  
 Bandura’s theory supports the principle that people with differing self-efficacies 
perceive the world in fundamentally different ways. People with high self-efficacies 
generally hold the opinion that they are in control of their own lives. In addition, those 
exhibiting high self-efficacy will be more inclined to tackle challenging tasks and 
experiences because they believe they will succeed.  
 On the other hand, individuals with low self-efficacy may see their lives as 
somewhat out of their control and will generally avoid tasks with respect to which their 
self-efficacy is low. Individuals exhibiting low self-efficacy may believe tasks are more 
difficult than they actually are, leading to poor planning and stress (Bandura. 1997). Self-
efficacy beliefs are developed and modified primarily through four major processes and 
sources of information: (a) past performance accomplishments; (b) vicarious learning 
experiences; (c) verbal persuasion; and (d) emotional arousal (Bandura, 1982, 1989, 
1997).  
 Past performance accomplishments are considered in accordance with positive or 
negative performances experienced by individuals in the past (Bandura, 1997). Bandura 
(1997) suggests that these past experiences tend to be the most powerful and dependable 
predictors of self-efficacy beliefs because they provide the most authentic evidence of 
whether an individual is able to succeed. Past performance accomplishments may 
undermine success, especially if failures have occurred before a sense of efficacy is 
firmly established (Bandura, 1997). 
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 Hacket and Betz (1981) related self-efficacy to career development, arguing that 
self-efficacy determines the academic majors and careers individuals will choose and 
those they will avoid. For example, students with low self-efficacy in career development 
may avoid career exploration and career decision-making activities. In contrast, students 
with high self-efficacy may be more inclined to involve themselves in career exploration 
and career decision-making activities. Applying the concept of self-efficacy (Bandura, 
1989) to career-related behaviors, Hackett and Betz (1981) developed the theory of career 
decision self-efficacy.  
Career Decision Self-Efficacy 
Individuals’ personal beliefs regarding their abilities play a central role in the 
career decision-making process and in their own research of their career development 
(Betz & Hackett, 2006; Gore, 2006). As stated previously, career development may be 
defined as the combination and sequence of work roles that individuals experience 
throughout their lifetime (Crites, 1961; Super, 1990). Career decision self-efficacy on the 
other hand, may be defined as individuals’ judgments of their abilities to perform career 
behaviors in relation to their career development, choices, and adjustments (Anderson & 
Betz, 2001).  
Originally, theories of career development self-efficacy were applied only to 
women. In 1981, Hackett and Betz postulated that women chose from a limited amount 
of career options partially because they had traditionally developed lower self-efficacies 
than their male peers (Bandura, 1997). According to Hackett and Betz (1981), women 
were less likely to receive encouragement to pursue nontraditional career pursuits, such 
as careers in math and/or science, and had less exposure to female role models working in 
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nontraditional female careers, such as medicine or law. More recently, this self-
perception on the part of women regarding their limited career choices was believed to 
affect women’s career choices (Bryant, 2003). According to Bryant (2003) women hold 
more egalitarian views than men; however, the acquisition of a college education was a 
factor shown to increase the non-traditional gender-role attitudes of students with respect 
to the activities believed to be appropriate for women.   
Low self-efficacy may result in the avoidance of specific academic areas as well 
as related careers (Betz, 2004). From an educator’s position, this theory, if applied, means 
that students exhibiting high career decision self-efficacy will be more committed to 
academic success. This study examines the effectiveness of a career interventions and the 
next section will outline the current literature.  
Research on Effectiveness of SCCT Career Interventions 
 Two meta-analyses conducted during the past two decades support the 
effectiveness of career interventions utilizing individual and group counseling, classes, 
workshops, and/or computers (Brown, 2003; Whiston & Oliver, 2005). Also, in a review 
of career development research undertaken during a 25-year period, Folsom and 
Reardon’s (2003) results indicated that career interventions impact educational outcomes 
in a positive direction for retention and graduation rates, grade-point averages, and career 
decision self-efficacy (Brown, Tramayne, Hoxha, Telander, Fan, & Lent, 2008; 
Rottinghaus, Lindley, Green, & Borgen, 2002; Sandler, 2000; Scott & Ciani, 2008). 
 Rogers, Creed, and Glendon (2008) explored Social Cognitive Career Theory 
(SCCT; Lent et al., 2002) and career planning in a mixed methods study on 540 high 
school students. The group studied was comprised of 226 females (55%) and 188 males 
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(45%) who completed the Career Decision Self-Efficacy Scale-Short Form (CDSES-SF; 
Betz et al., 1996). The results indicated that self-efficacy, outcome expectations, and 
goals were positively associated with career planning and exploration. The findings 
support the findings of Hacket and Betz (1981) that individuals exhibiting higher levels 
of career decision-making confidence will be more likely to set higher career-related 
goals and engage in more and better career planning and exploration. 
 In a quantitative study over four years, Lent, Lopez, Lopez, and Sheu (2008) 
asked 209 beginning level engineering students to complete measures of self-efficacy, 
outcome expectations, interests, and goals near the end of the second of two consecutive 
semesters. The participants included 166 men and 37 women enrolled at either a 
predominantly White state university (164 students) or at a historically African American 
private university (45 students) in the mid-Atlantic region of the United States. The 
results indicated that self-efficacy accounted for a positive significant change for 
participants within the variables of outcome expectations, interests, and goals. For 
instance, the results indicated self-efficacy was moderately related to outcome 
expectations, interests, and goals. Also, outcome expectations were moderately related to 
interests and goals. Because of the large and racially diverse sample the authors 
concluded that the SCCT (Lent et al., 2002) model was generalized across gender, 
educational level, and university type (Lent et al., 2008) 
 Evidence also supports the use of career interventions to specifically increase 
participants’ career decision self-efficacy using two or more different career 
interventions, spaced learning, and using pretest and posttest analysis. Uffelman, Subich, 
Diegelman, Wagner, and Bardash (2004) compared the effects of three different modes of 
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interest assessment on career decision self-efficacy. Eighty-one college students, 
undecided about their career, participated in one of the following four interventions: an 
assessment using the Strong Interest Inventory, an intervention using one of two methods 
applying the Self-Directed Search, and a no-treatment control group. The authors 
hypothesized that counselor contact paired with completion of an interest inventory 
would create significantly greater increases to career decision self-efficacy because of 
opportunities for modeling and individualized feedback. 
  However, the results indicated no significant difference between the groups. But, 
after the researchers conducted further analysis, the pretest and posttest results for each 
individual group indicated that career decision self-efficacy increased significantly for the 
three treatment groups, and no significant difference observed for the no-treatment group 
(Uffelman et al., 2004). The authors determined that the differences in career decision 
self-efficacy for the three treatment groups was consistent with the meta-analysis by 
Whiston, Brecheisen, and Stephens (2003), who found differences in self-efficacy 
outcomes across multiple career counseling interventions.  
 In an earlier study, Brusoski, Golin, Gallagher, and Moore (1993) investigated the 
effects of three consecutive 90-minute career workshops on 81 undergraduate students 
from a large urban university. The authors studied the effects of a 90-minute intervention 
on each participant’s locus of control, career maturity, and career decidedness. Career 
decidedness was measured using the Career Decision Scale (Crites, 1978). The findings 
indicated that the three 90-minute interventions were significantly effective for increasing 
career decisiveness between pretest and posttest measurements.  
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 However, the interventions did not significantly increase career maturity and 
locus of control. The authors determined that even though past research supported that 
locus of control, career maturity and career decision were found to be related (Oliver & 
Spokane, 1988), the career workshops specifically focused on career decision-making 
skills of the participants. Brusoski et al. (1993) argued that students could gain significant 
career development skills through brief, well-designed career programs.  
 More recently, Reese and Miller (2006) studied the effect of a university career 
development course designed to help undecided students with career decision-making. 
The course was designed using the Cognitive Information Processing model (CIP; 
Sampson, Peterson, Lenz, & Reardon, 1992). A pretest and posttest assessment of the 
CDSES-SF (Betz et al., 1996) compared 30 students who completed the career 
development course with a quasi-control group of 66 students enrolled in an introductory 
psychology course. The results indicated that students who completed the career course 
increased career decision self-efficacy overall, specifically in the areas of obtaining 
occupational information, setting career goals, and career planning. Furthermore, the 
authors discussed the importance of having a theoretically based career course and an 
increased need for research in the area of career development (Reece & Miller, 2006).  
  The near-exclusive use of convenience samples of college students is a weakness 
with most career decision self-efficacy studies (Luzzo, 1996). In a meta-analysis for a ten 
year period from 1990-2000, Prideaux and Creed (2001) criticized career decision self-
efficacy studies for chiefly involving correlational designs with students enrolled in 
introductory university courses. The authors argued that even with a disproportionate  
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emphasis on college samples and correlational data career decision self-efficacy is a well-
developed construct that has undergone rigorous examinations. 
 Also, in a meta-analysis of the past 25 years, Gainor (2006) found two studies 
(McWhirter, Rasheed, & Crothers, 2000; O’Brien, Bikos, Epstein, Flores, Dukstein, & 
Kamatuka, 2000) that explored SCT based career intervention approaches to improve 
career decision self-efficacy in high school populations. McWhirter et al. (2000) studied a 
9-week career education class focused on increasing outcome expectations, career 
decision self-efficacy, and educational plans while decreasing perceived educational 
barriers. The participants included 166 high school sophomores who completed the 
CDSES-SF (Betz et al., 1996) and provided pretest, posttest, and follow-up data. The 
career education class placed strong emphasis on self-efficacy-enhancing activities such 
as mastery experiences, verbal persuasion, and vicarious learning. The results indicated 
that participants in the career education class reported an increase in career decision self-
efficacy, maintained those gains nine weeks later, and were more likely to change career 
plans than participants in the control group.  
 In a quasi-experimental design, O’Brien et al. (2000) explored the effectiveness of 
a career exploration program on the career decision self-efficacy of 26 economically 
disadvantaged high school students attending an Upward Bound Summer Institute. The 
Summer Institute included a five-week residential program that encouraged participants 
to develop academic responsibility in preparation for college and beyond. Participants 
attended five 50-minute interactive career exploration and development activities 
throughout the five-week summer program. Participants were then given the Career 
Confidence Scale, a shorter version of the Career Decision Self-Efficacy Scale (CDSES; 
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Taylor & Betz, 1983). The results showed that participants in the career exploration 
treatment group reported higher levels of career decision self-efficacy than those in a 
control group. 
 Although, the previous studies yielded successful results in the enhancement of 
career-related self-efficacy, Kraus and Hughey (1999) did not find similar results for 30 
ethnically diverse urban high school students. The authors developed a career 
intervention program intended to teach skills that would improve student’s abilities to 
conduct accurate self-assessments, obtain occupational information, and problem solve. 
The program also incorporated elements of performance accomplishments and verbal 
persuasion. A pretest and posttest analysis using the CDSES-SF (Betz et al., 1996) 
showed no significant differences in career decision self-efficacy between the treatment 
and control group. Similarly, Creed, Patton, and Prideaux (2006) surveyed 166 students 
in there first year of high school and then again when they were in tenth grade. The 
authors used the Career Decision Scale (Osipow, 1987) to measure career indecision and 
the CDSES-SF to measure career decision self-efficacy. The results indicated that 
changes in career decision self-efficacy did not result in significant changes to career 
indecision.  
 While a few studies did not support career interventions to increase career 
decision self-efficacy, most of the studies reviewed supported the principle that career 
interventions not only increase career decision self-efficacy, but also to support the use of 
multiple theory interventions. Also, utilization of brief interventions provided support for 
increasing career decision self-efficacy, lending support for the current research design.  
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The next section will discuss variables of gender, ethnicity, and then discuss computer-
assisted career guidance (CACG) interventions.  
Gender and Career Development Research 
 As discussed previously, Lent et al. (2002) extended Bandura’s (1986) social 
cognitive theory and Hackett and Betz’s (1981) career self-efficacy theory to develop a 
social cognitive career theory (SCCT) that hypothesized the influence of personal, 
environmental, and social factors on career interests, goals, and performance. The theory 
focuses primarily on the influence of career self-efficacy to directly influence career 
interests and career goals. Lent and his colleagues (2002) further suggested that SCCT 
could be used to guide research on the career development of women and ethnic 
minorities. 
 The most researched demographic variable relating to career decision self-
efficacy is gender (Choi et al., 2012; Chung, 2002; Creed et al., 2006; Gati & Perez, 
2013; Hackett & Betz, 1981; Hampton, 2006; Lindley, 2006). According to Bandura 
(2006), differences in gender exist for career self-efficacy, career choice, and career 
development. As previously stated, the findings of Hackett and Betz (1981) determined 
that men exhibit stronger levels of self-efficacy about their abilities than women and 
women are less likely or willing to pursue traditionally male roles or careers. Also, 
according to Fassinger (2002), women tend to the underestimate their talents, capabilities, 
and competencies, amounting to perhaps the most obstinate and omnipresent internal 
barrier to the success of women’s career development.  
 However, several studies found minimal differences, inconsistent differences, or 
no differences in career decision self-efficacy between the two genders, both in college 
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and high school students (Betz & Borgen, 2010; Choi et al., 2012; Chung, 2002; Creed et 
al., 2006; Hampton, 2006; Lindley, 2006; Miguel et al., 2012). For example, while 
evaluating the CDSES-SF (Betz et al., 1996), Chung (2002) and Hampton (2006) found 
strong reliability for the scale, but results indicated no gender or ethnic differences. 
Similarly, in a review of current literature on the administration of the CDSES-SF using 
diverse populations, Lindley’s (2006) research found inconsistencies between gender 
differences. More recently, Betz and Borgen (2009) examined career decision self-
efficacy in 906 undecided college students. For the total group of undecided students, 
prior to the intervention there were no gender differences in career decision self-efficacy; 
the means for females and males were identical. Additionally, in a meta-analysis review 
of 25 years form 1983 to 2008, researchers found that career decision self-efficacy 
showed no significant direct relationship between the genders (Choi et al., 2012). 
 In contrast, some research was found that showed significant relationships 
between gender and the career decision-making process. Mau (2000) studied cross-
cultural and gender differences in career decision self-efficacy. The groups studied 
consisted of 535 American undergraduate students from a large Midwestern university 
that included 212 men and 323 women, and, additionally, 1026 Taiwanese undergraduate 
students solicited from 13 universities that included 474 men and 549 women. All 
participants completed a questionnaire including the CDSES-SF (Betz et al., 1996). The 
results indicated that women had significantly lower career decision-making self-efficacy 
than men.  
 Similarly, in an earlier study, Betz and Voyten (1997) explored the career 
decision self-efficacy of 350 undergraduate students including 220 females and 125 
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males from a large Midwestern university. The participants completed the CDSES-SF 
and the researchers compared the results. The findings indicated that males scored 
significantly higher than females for the CDSES-SF total score and the goal selection 
subsection. Also, the findings indicated that females reported significantly higher levels 
of career indecision.  
 Kostko (2009) measured 722 high school students’ career decision self-efficacy 
data using the Career Decision Self-Efficacy Scale (CDSES, Taylor & Betz, 1983). The 
results indicated that high school students had significantly high levels of confidence in 
their abilities to make career decisions. However, females scored higher mean scores than 
males on four of five of the subscales measured on the CDSES. However, Gianakos 
(2001) gave the 50-item CDSES to 209 undergraduate students (152 females and 57 men) 
from a large Midwestern university and the results indicated that women scored 
significantly higher than men for the subsections related to planning and gathering 
occupational information. 
 More recently, Scott and Ciani (2008) studied 88 undergraduate students  
(58 females & 30 males) voluntarily enrolled in a semester-long career exploration course 
at a large Midwestern university. The students completed a pretest and posttest of the 
CDSES-SF (Betz et al., 1996). Although the initial results indicated no significant 
difference for gender, further analysis revealed that females scored significantly higher 
on the posttest for the CDSES-SF total score and all five subsections of the scale, 
including self-appraisal, occupational information, goal selection, planning, and problem 
solving. Males scored significantly higher on the posttest for the CDSES-SF total score 
and all five subsections of the scale except for problem solving. The results supported a 
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finding that although men and women reported similar levels of pre-intervention self-
efficacy for problem solving, women ended significantly higher than men on that 
subscale (Scott & Ciani, 2008).  
 Scott and Ciani (2008) concluded that the significant increase in problem solving 
self-efficacy indicated that women made greater gains in their efficacy beliefs of 
overcoming various barriers and boundaries toward pursuing a chosen occupation. 
However, the authors did not speculate reasons for the difference. Most of the findings 
suggest that an effect between gender and career decision self-efficacy is present, 
supporting the inclusion of the variable of gender as part of this study. The next section 
will discuss the variable of ethnicity. 
Ethnicity and Career Development Research 
 Between the years of 1991 through 2004, Fouad and Byars-Winston (2005) 
conducted a meta-analysis of research that investigated the relationship between culture 
and vocational choice variables. The authors reviewed 16 studies that included a total of 
19,611 participants. The results led to the conclusion that ethnicity differences do not 
greatly affect career aspirations. However, differences were found among ethnic groups 
by their perceptions of career-related opportunities and barriers.  
 Multiple studies explored Latinos and career exploration (Gushue, 2006; Gushue, 
Clark, Pantzer, & Scanlan, 2006; McWhirtle, Torres, Salgado, & Valdez, 2007; Risco & 
Duffy, 2011). The findings showed that career-related self-efficacy proved an important 
element in the career development for Latino students (Flores & O’Brien, 2002; Gushue, 
2006). Flores and O’Brien, (2002) tested Lent et al. (1994) model of career choice with 
364 Mexican American females enrolled in their senior year of high school. The 
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participants completed surveys over a four-day period during their regularly scheduled 
English IV class. The participants responded to multiple instruments assessing multiple 
factors including, mother’s level of education, traditional self-efficacy, career self-
efficacy, feminist attitudes, career interests, and career aspirations. The results indicated 
that Mexican American females’ career self-efficacy could successfully predict career 
interests and had a positive effect on career choice. Higher levels of career self-efficacy 
led to the selection of nontraditional and prestigious careers. Additionally, Mexican 
American females who perceived support from their parents for their career pursuits and 
who anticipated fewer barriers chose prestigious careers, and women who perceived their 
parents to be supportive of their career goals had stronger levels of career aspiration 
(Flores & O’Brien, 2002). 
 Risco and Duffy (2011) explored the work values, career decisiveness, and career 
choice comfort for 236 Latino incoming college students of a large Mid-Atlantic 
university. Students were given a survey during an orientation program the summer prior 
to entering college. The authors examined which of 13 individual work values were 
considered most important to the Latino students. Also, they explored the vocational 
decision statuses of each Latino student. The results indicated that of a possible 13 work 
values, students placed more importance on work enjoyment, genuine interest in the field, 
and job security. Also, the results indicated that students placed less importance on 
family expectations, having free time, and working without close supervision. Latina 
females placed more importance on genuine interest in their career field and using their 
career to make a difference in the lives of others. Latino males placed more importance  
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on higher earnings and careers that would permit them to work without close supervision 
(Risco & Duffy, 2011).  
 Some studies were found that explored the career decision self-efficacy of Latino 
high school students (Gushue, 2006; Gushue et al., 2006; Gushue & Whitson 2006; 
McWhirtle et al., 2007). For example, McWhirtle et al. (2007) examined perceived 
internal and external barriers to post-secondary educational plans among 140 Mexican 
American and 296 White high school students in connection with gender, socioeconomic, 
and ethnic differences. The results indicated that females anticipated encountering more 
barriers associated with financing post-secondary education than their male counterparts. 
Mexican American students anticipated encountering more post-secondary education 
barriers associated with ability, preparation, motivation, support, and separation; they 
expected those barriers to be more difficult to overcome than their White counterparts. 
The results further indicated that racial and gender barriers were associated with 
increasing and deceasing career decision self-efficacy (McWhirtle et al., 2007)  
 Gushue (2006) examined the relationship of ethnic identity on career decision 
self-efficacy expectations and outcome expectations for 128 Latino high school 
freshmen. The participants completed a packet of information, including the CDSES-SF 
(Betz et al., 1996), and additional assessments designed to measure ethnic identity and 
career outcome expectation. The results indicated that students more fully integrated in 
and identified with their ethnic group the more positive or higher their career decision 
self-efficacy, and, in turn, the higher and more positive their outcome expectations.  
 Similarly, Gushue et al. (2006) explored the potential relationship between career 
decision self-efficacy and perceptions of barriers, vocational identity, and career 
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exploration behaviors in a sample of 128 urban Latino high school students. The 
participants completed a packet of information, which included the CDSES-SF (Betz et 
al., 1996), and a demographic questionnaire. The results indicated that career decision 
self-efficacy was related to students' vocational identity and career exploration activities.  
 Similarly, Gushue and Whitson (2006) explored how individual differences in 
gender role attitudes and ethnic identity related to career decision self-efficacy. A sample 
of 102 high school freshmen including African American and Latina females completed a 
packet including a demographic survey and the CDSES-SF (Betz et al., 1996). The 
results showed no significant difference between the two groups. However, the results 
indicated that career decision self-efficacy was a strong determinant of increased 
vocational exploration and for developing career goals. The authors concluded that ethnic 
identity and gender role attitudes play an important role in the career development of 
African American and Latina females.  
 Similarly, Chung (2002) studied career commitment and data from the CDSES-
SF (Betz et al., 1996) using 165 undergraduate students who were taking introductory 
psychology courses at a large Southern university. The ethnic backgrounds consisted of 
42% White, 37% African American, 12% Asian, 4% Latino, 2% mixed, and 2% others. 
The results found no ethnic differences in this correlation. However, further analysis 
revealed that African American participants scored significantly higher than White 
participants for career commitment and on the CDSES-SF.  
 Additionally, Gushue, Scanlan, Pantzer, and Clarke (2006) explored the 
relationship between career decision self-efficacy and outcome variables of vocational 
identity and career exploration behaviors in a sample of 72 urban African American high 
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school students. All participants completed the CDSES-SF (Betz et al., 1996) to measure 
their career decision self-efficacy. The results indicated that African American 
participants exhibited high levels of career decision self-efficacy because they exhibited a 
more differentiated vocational self-concept and a greater engagement in career 
exploration activities.  
 Similarly, Betz and Borgen (2009) found significant ethnic group differences in 
the career decision self-efficacy of 906 undecided college students. African Americans 
pretest CDSES-SF (Betz et al., 1996) scores were significantly larger than Asian 
American (M=3.6) and White students (M=3.4). Likewise, the mean for Asian Americans 
was also larger than that for White students. 
 In contrast, Lopez and Ann Yi (2006) studied 359 female undergraduate students 
from a large urban university in the Southwest. The students completed the CDSES-SF 
(Betz et al., 1996) to examine career decision self-efficacy beliefs of the three ethnic 
groups (African American, White, & Latino) included in the study. The results indicated 
that although no ethnic differences were evident across scores on the CDSES-SF, African 
American females perceived the existence of significantly greater career barriers than did 
their White or Latino counterparts. Most of the findings from the literature suggest that 
an effect between ethnicity and career decision self-efficacy is present, supporting the 
inclusion of the variable of ethnicity as part of the current research. Also, all the previous 
literature has provided literature on traditional methods of career development and 
research. The current research evaluates a career development intervention using two 
computer-assisted career guidance (CACG) systems, GA College 411 and Career 
Cruising. The next section will introduce computer assisted career guidance (CACG), the 
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two CACG systems, and show support for the contribution of CACG to career 
development.  
Computer-Assisted Career Guidance 
 Technology and career guidance began to merge in the late 1960s shortly after the 
military designed a program to decipher the probability of a soldier’s performance in the 
field (Super, 1970). Early career theorist, Donald Super (1970, 1990) viewed this 
technology as a means to enhance career choices, career decision-making, and to assess 
his own theory of career development. According to Super (1990), career development is 
a continual process that focuses on searching, gathering, and processing information 
about one’s self and potential careers. The computer prototypes, called computer-assisted 
career guidance (CACG) systems, allowed the user to investigate career concepts and 
theories so that future career choices might be made without the support of the 
technology. However, according to Watts (2001), these early CACG systems were costly 
and not very practical for everyday use.  
 During the early 1980s to the mid-1990s, the creation of the microchip and the 
personal computer made career interventions by means of technology more economical. 
The development of easier to use software and more powerful versions of the personal 
computer resulted in a substantial growth of CACG systems (Watts, 2001). By the 1990s, 
career guidance services usually consisted of CACG to assist a one-on-one client 
counselor (Watts, 2001).  
 Over the past 20 years, the explosion of the Internet paired with progressive 
advancements to software applications has revolutionized CACG systems, setting the 
pace for explosive growth in the number of programs that are currently available. 
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Technological progress has brought forth advancements in color, graphics, audio, and 
video to further enhance CACG. Currently, a multitude of career guidance Internet sites 
are present to address all aspects of the career planning and implementation process.  
 The use of technology, especially the Internet, offers an array of possibilities for 
career exploration. Traditionally, career counseling is made available to learners at a 
specific time and place. However, the Internet allows the user to choose a time and place 
for learning. Control of the decision making process is placed in the hands of the users, 
making it possible for them to conveniently acquire new knowledge and skills (Reile & 
Harris-Bowlsbey, 2000).  
 The Internet also provides a variety of teaching modes that may be employed to 
differentiate the manner and content of instruction. Most computer-assisted career 
guidance (CACG) programs include teaching techniques that will provide instruction for 
the auditory, visual, and/or kinesthetic learner. Instruction may be delivered in the form 
of mini-lectures, inter-active exercises, simulations, research papers, formal and informal 
assessments, multi-media, audio, graphics, still images, and short video clips, all of which 
may be uniquely designed to engage learners and learning styles (Reile & Harris-
Bowlsbey, 2000).  
 Additionally, career development using computers may be designed to self-
regulate and adapt to the needs and assessment results of the user (Reile & Harris-
Bowlsbey, 2000). Computer-assisted career guidance systems may be programmed to 
assist the learner in adapting and matching interest and ability assessments with careers, 
as well as matching possible career interests with colleges and universities that have the  
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specific career as a major of academic study. Students may move at their own pace 
through assessments and discover post-secondary educational and career options. 
As our culture and educational institutions change, career interventions are 
emerging that effectively meet the needs of today’s students (Watts, 2001). Computer-
assisted career guidance (CACG) is now being implemented in high schools, colleges, 
and universities across the globe as a component of career guidance activities. Currently, 
educators use CACG resources to provide interest inventories, assessments, and updated 
college and career information so that all students may make informed choices about 
their futures and to assess if students are college-ready. Educators also outsource 
information from CACG systems to create job readiness programs, including job 
shadowing, internships, and career education curriculum (Watts, 2001). 
 Such widespread system implementation has increased the importance of 
understanding the effectiveness of computer-assisted career guidance (CACG). 
Unfortunately, there has been little research on the effectiveness of CACG, particularly in 
secondary school settings (Gati & Asulin-Perez, 2011; Sampson & Lumsden, 2000). This 
study investigates two CACG systems: GA College 411 and Career Cruising. 
GA College 411 
 GA College 411 (Georgia Student Finance Commission, 2005) is a CACG 
program that provides students, teachers, counselors, and parents with a format to 
research information on high school, post-secondary education, and career pathways. The 
Internet website (www.gacollege411.org) contains an interest profiler to help match the 
users’ interests with possible careers, a basic skills survey to help users match their skills 
to careers, and a college search that, based on their interest results, will help users match 
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specific majors to possible colleges/universities. GA College 411 provides career and 
college/university information through visual and auditory formats. The website provides 
support for filling out college applications, accessing transcripts, and help with writing a 
resume. GA College 411 may be used as a virtual one-stop shop for career inquiry. 
According to promotional material presented on GA College 411’s website, it is an easy 
to use, free, comprehensive program that ranks as the top most frequently used CACG 
system in Georgia (Georgia Student Finance Commission, 2005). Despite GA College 
411’s advertised accolades, not one known study was found to investigate its 
effectiveness. The present study will be a means to rule out or support the effectiveness 
of GA College 411 as a credible CACG system. 
Career Cruising 
 Career Cruising (Anaca Technologies Limited, 1999) is a web-based career 
exploration and planning system that helps students chart their futures. According to the 
Career Cruising website (www.careercruising.com), students may use assessment tools to 
match careers that best fit their personality, explore detailed occupation profiles, and then 
examine comprehensive post-secondary education information. Students may explore and 
plan career options while building a comprehensive portfolio. At the same time, 
counselors and advisors have access to the real-time student information and statistics 
needed to track and assist students with their progress and achievements. As with GA 
College 411, no study was found to support Career Cruising as an effective CACG 
system. The present study will be a means to rule out or support the effectiveness of 
Career Cruising as a credible CACG system. 
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CACG Research 
 During the investigation of computer assisted career interventions, two meta-
analyses were overwhelmingly cited in the literature (Oliver & Spokane, 1988; Whiston, 
Sexton, & Lasoff, 1998). The first of the analyses, provided by Oliver and Spokane 
(1988), reviewed studies published over a 25-year period from 1950 to 1982. Though in 
general the studies reviewed were outdated, the authors nevertheless examined outcomes 
described in a large body of research for evidence supporting effective guidance 
interventions. Oliver and Spokane concluded that counseling interventions positively 
influenced subjects’ career decision-making and understanding of careers, and that six 
percent of the interventions were accomplished using computer-assisted career guidance 
(CACG) systems.  
 A decade later, Whiston et al. (1998), replicated the Oliver and Spokane study by 
reviewing 268 treatment-control comparisons from 47 studies published between 1983 
and 1995. The studies involved 4,660 participants and, similar to the previous study, the 
authors found that career guidance interventions resulted in a positive effect on career 
decision-making. Additionally, the results indicated that CACG systems were the most 
cost-effective of all available career interventions and were second only to individual 
counseling in effectiveness. 
 In another early study, conducted before the availability of the Internet, Cairo 
(1983) evaluated the effectiveness of computers in providing career counseling. The 
results indicated that computers were beneficial as an aide to multiple counseling 
approaches and that a majority of counselors welcomed technology as an additional tool 
to support their efforts to provide career guidance. Computer-provided benefits included 
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the extension of career resources, easy and quick accessibility of pertinent information 
about educational and career alternatives, and matching occupational preferences with 
user interests. The results further indicated that users reported CACG systems to be 
understandable, helpful in facilitating career development, and satisfying to use (Cairo, 
1983). Although outdated, these findings support the basic CACG systems as positive 
instruments for career exploration.  
 More recently, Lewis and Coursol (2007) researched counselor perceptions after 
their use of online-assisted counseling programs, including career counseling. Their 
sample included 127 school counselors who were given a 4-item survey created by the 
authors regarding cyber-counseling. The results showed that school counselors supported 
of online career counseling interventions to help support their client’s career awareness. 
The results also indicated that CACG systems benefited students and were accepted by 
the counseling community.  
 In an article aimed at providing career counselors an overview of the benefits of 
CACG, Gore and Leuwerke (2000) asserted that the Internet provided an exciting new 
opportunity for career counseling interventions. The authors argued that the online format 
was beneficial because it provided limitless possibilities for career exploration. 
Furthermore, assessment instruments may be distributed worldwide with minimal cost 
and effort. A special issue of the Journal of Career Assessment was devoted to ways in 
which the Internet could be utilized for career assessment (Chartrand & Oliver, 2000). 
Articles in the special issue described the explosion of multiple CACG systems (Harris-
Bowlsbey & Sampson, 2001; Reile & Harris-Bowlsby, 2000) and the Internet that 
benefited all aspects of career exploration and job searching (Gore & Leuwerke, 2000). 
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Benefits from the use of CACG systems provide support for research in the area and the 
next section will show how CACG systems have been used to increase career decision 
self-efficacy. 
CACG and Career Decision Self-Efficacy Research 
 Computer-assisted career guidance systems have provided positive results for 
improvement of career decision self-efficacy (Betz & Borgen, 2009; Bozgeygklg & 
Dogan, 2010; Dimmit, 2007; Fukuyama et al., 1988; Maples & Lazzo, 2005; Taber & 
Luzzo, 1999; Tirpak & Schlosser, 2013). After reviewing early research about CACG, 
Taber and Luzzo (1999) performed a meta-analysis of a CACG system called 
DISCOVER (Rayman & Bowlsbey, 1977) for a 20-year period starting in 1978. 
DISCOVER is an interactive computer-based program allowing the user to access 
interest inventories, values, and ability assessments. The program is designed to match 
the user’s assessment results with occupational information for hundreds of occupations 
stored in the program’s mainframe.  
 Within this meta-analysis, one study (Fukuyama et al., 1988) examined the impact 
of DISCOVER on career decision self-efficacy. Fukuyama et al. (1988) studied data 
provided by college undergraduate volunteers randomly assigned to work with 
DISCOVER or no program at all. Participants were given a pretest and posttest 
assessment of the CDSES (Taylor & Betts, 1983). The results indicated that participants 
who used the DISCOVER program significantly increased their career decision self-
efficacy when compared with the control group. These results contradicted an earlier 
study by Glaize and Myrick (1984) who concluded that no significant differences existed 
between career decision self-efficacy and users of DISCOVER alone, users of 
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DISCOVER in conjunction with group counseling, recipients of group counseling alone, 
or a control group of students who did not use DISCOVER or counseling.  
 More recently Maples and Luzzo (2005) studied the effects of DISCOVER on the 
career decision self-efficacy of 35 undergraduate students from a Southeastern university. 
Participants were randomly assigned to a 2 (DISCOVER treatment) X 2 (counseling 
treatment) design. The four treatment groups consisted of a DISCOVER group, a 
counseling treatment group (students who participated in a single counseling session to 
discuss the role of interests, abilities, and values in career decision making), a 
DISCOVER and counseling treatment group, and a control group. All participants who 
used DISCOVER as an aide worked on the computer program for an average time of an 
hour. Participants who received the counseling treatment met with the counselor for an 
average of 45 minutes. The results indicated that students who were provided an 
intervention using the DISCOVER program exhibited significant gains in career decision 
self-efficacy and enhanced their sense of self-control over the career decision-making 
process: peers who did not work with the DISCOVER program did not show similar 
gains. 
In 2007, Dimmitt evaluated a CACG program called the Real Game. The study 
used quantitative and qualitative measures and tested 617 seventh grade students from  
12 schools in five states (Rhode Island, Maine, Massachusetts, Florida, & Arizona), for 
an entire school year. The author studied the effects of learning outcomes such as school 
involvement, planning for the future, self-efficacy, motivation, homework completion, 
attention, and appropriate school behavior. The results indicated significant and positive 
posttest differences for individuals exposed to the Real Game intervention in the areas of 
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self-efficacy, school engagement, and pro-social behavior when compared to the control 
group (Dimmitt, 2007).  
 Betz and Borgen (2009) performed a comparison study of two CACG systems, 
CAPA and FOCUS on 866 African American, Asian, and White college freshmen. 
Participants were undecided about their major and volunteered to take part in a career 
exploration program requiring three activities: (a) complete of an on-line assessment, i.e. 
CAPA or FOCUS; (b) attendance of two career exploration activities focusing on 
academic and personal awareness; and (c) complete of a major career exploration 
exercise such as planning courses for the year. Participants were randomly assigned to the 
two CACG treatment groups and given a pretest and posttest assessment of the CDSES-
SF (Betz et al., 1996). The results indicated that both online programs significantly 
increased the career decision self-efficacy of the students after the intervention. Use of 
the two programs resulted in significant increases in career decision self-efficacy for all 
three ethnic groups that were included. Additionally, African Americans’ pretest CDSES-
SF scores were higher than any other ethnicity represented in the study. Also, the results 
indicated that women achieved significantly greater gains in career decision self-efficacy 
after completion of the CAPA system (Betz & Borgen, 2009), although the authors did 
not speculate as to reasons why the difference for the CAPA system with regards to 
gender may have occurred.   
Bozgeygklg and Dogan (2010) examined the effect of a CACG program on the 
career decision self-efficacy of 215 middle school students. Participants were given a 
pretest and posttest using the Career Decision Making and Self-Efficacy Questionnaire 
(CDMSEQ) created by the author to measure levels of career decision self-efficacy. The 
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treatment group completed a five-week two-session intervention using a CACG program 
while the control group was given a traditional career guidance program. Posttest results 
showed the CACG program was significantly more effective than the traditional guidance 
applications for improving users’ career decision self-efficacy. Subjects participating in 
the CACG program achieved higher levels of career decision self-efficacy than 
individuals who were included in the control group.   
 Similarly, Tirpak and Schlosser (2013) studied the effects of a CACG system 
entitled FOCUS 2 on the career decision self-efficacy of 420 first-year students at a 
private Northeastern Catholic university. Participants were asked to use FOCUS-2 to 
match their interests with career options and to complete a pretest and posttest using the 
CDSES-SF (Betz et al., 1996). The intervention lasted no more than three days and the 
participants self-reported an average computer use time of 1.8 hours. The results 
indicated a significant increase from pretest to posttest scores for career decision self-
efficacy after the FOCUS-2 intervention. Women’s scores were higher than men's scores 
after the intervention, but they were not statistically significant. Also, African American 
students achieved significantly higher scores than Asian students for career decision self-
efficacy after the CACG intervention.  
 The majority of the studies concluded that CACG interventions were effective for 
increasing career decision self-efficacy and suggested a need for additional research. The 
overall lack of research or inconclusive results regarding gender and ethnicity relative to 
CACG systems suggest that more research is necessary to fully understand the 
relationship between the variables, especially within interventions aimed to target career 
decision self-efficacy. With this in mind, this study examines the influence of CACG 
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systems on career decision self-efficacy and further investigates the variables of gender 
and ethnicity.  
This study attempts to find an effective means for instructing, assisting, and 
advising students in their personal career development. Past sections of this literature 
review lend support for the utilization of a CACG system to be an instrument to 
effectively conduct career interventions and to include an investigation of differences 
between genders and ethnicities. Also, prior sections of this study lend support to the 
value of comparing differences in career decision self-efficacy by means of the CDSES-
SF (Betz et al., 1996) to evaluate the effectiveness of CACG interventions. However, to 
expand upon an effective intervention for career development, this study also investigates 
if the students will adopt the technology for future use. Because it was found that 
research on the adoption of technology is supported by diffusion theories (Ellsworth, 
2000; Reiser & Dempsey, 2002), the next section will discuss diffusion theories. 
Technology Diffusion Theories 
 According to Educause Center of Applied Research (Smith & Caruso, 2010), 
students reported spending 21.2 hours per week on the Internet for school, work, or 
recreation and 43% reported using the Internet daily, compared with 29% in 2009. With 
this trend moving rapidly in a positive direction, adoption of particular technology has 
been a subject of research in recent years. To explain the factors promoting or hindering 
the acceptance of new innovations several models have been proposed (Ely, 1990; Fullan, 
2007; Rogers, 2003). However, studies over the past two decades have indicated that the 
technology acceptance model (TAM; Davis, 1989) is the most researched model of 
technology adoption (Chutter, 2009). The TAM attributes the adoption of new 
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technologies to the user’s perceived usefulness (U) and perceived ease of use (EOU). The 
ideas behind the U and EOU were created using the basic principles found in Rogers’ 
Diffusion of Innovations (2003), the Theory of Reasoned Action (TRA; Fishbein & 
Azjen, 1975). The next sections will discuss Rogers’ Diffusion of Innovations (2003), 
and the Theory of Reasoned Action (Fishbein & Azjen, 1975), for further understanding 
of the TAM instrument to be used in this study to measure student adoption of the CACG 
systems, GA College 411 and Career Cruising. 
Rogers’ Diffusion of Innovations 
 Everett Rogers (2003) is viewed as the pioneer of technology adoption research 
and he is responsible for the leading and most influential diffusion model, the diffusion of 
innovations (Ellsworth, 2000). One of Rogers’ (2003) general findings was the 
innovation-decision process describing five steps an individual passes through when 
deciding to adopt an innovation. These five steps are: knowledge, persuasion, decision, 
implementation, and confirmation. First and individual has to become aware or gain 
knowledge of the innovation. Next, persuasion requires the individual to acquire an 
opinion of the innovation and then make a decision to adopt or reject the innovation. At 
the implementation phase, the individual puts the new innovation into use and then 
confirms or seeks approval from others about the made decision (Rogers, 2003). 
 Additionally, there are many factors influencing people to accept or reject a 
technology during the innovation-decision process. Rogers (2003) included five factors 
that influence the innovation diffusion process: compatibility, trialability, observability, 
relative advantage, and complexity. Compatibility is the degree to which the technology 
is consistent with existing values, past experiences, and needs of potential adopters. 
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Trialability is the degree to which an innovation may be used before having to decide 
upon possible adoption. Observability is the degree to which users may view others 
engaging in the program. To create the technology acceptance model, Davis (1989) 
borrowed from the factors of relative advantage and complexity. Relative advantage is 
the degree to which a technology is considered as a better alternative to the current 
available tools. Rogers’ (2003) relative advantage closely resembles Davis’ (1989) 
perceived usefulness (U). According to Rogers (2003) the perceived usefulness of the 
innovation is a major aspect of technology diffusion. Finally, complexity is the ease of 
learning for the innovation, matching Davis’ (1989) second factor for technology 
adoption, ease of use (EOU). Because the Theory of Reasoned Action (TRA; Fishbein & 
Azjen, 1975) model was replicated by Davis (1989) to create the TAM, the TRA will be 
discussed in the next section. 
Theory of Reasoned Action  
 The Theory of Reasoned Action (TRA; Fishbein & Ajzen, 1975) defines 
relationships among beliefs, attitudes, norms, intentions, and behavior. This model 
postulates that beliefs influence attitudes and social norms, which shape behavioral 
intentions and guide an individual’s behavior. According to Fishbein and Ajzen (1975), 
individuals will adopt certain behaviors based on internal attitudes toward performing the 
behavior and the perceived social influence of their peers. The intention to perform a 
behavior is the cognitive representation of a person's readiness to perform a given 
behavior, and it is considered to be the immediate precursor of behavior (Fishbein & 
Ajzen, 1975).  
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 The TRA has two main determinants of intention: (a) attitude toward behavior 
(ATB); and (b) subjective norm (SN) associated with that behavior. The attitude toward 
the behavior (ATB) is the previous attitude of the person toward performing the intended 
behavior. The ATB suggests that people think about their decisions and the possible 
outcomes of their actions before making any decision (Fishbein & Ajzen, 1975). Thus, an 
individual who believes a positive outcome may result from performing a particular 
behavior will have a positive attitude toward that behavior. Inversely, if a person strongly 
believes that a particular behavior will have a negative outcome a negative attitude will 
be present toward that behavior.  
 Subjective norm (SN) is the social pressure exerted on the person or the decision 
maker to perform the behavior (Fishbein & Ajzen, 1975). Additionally, the importance of 
the social individual or group may play a vital role in the intention to perform a behavior. 
The authors argue that SN explains the normalcy for individuals to consult others before 
making any decisions.  
 According to Ajzen and Fishbein (1980), the TRA has been applied extensively in 
predicting and explaining actions across many domains and human behaviors. 
Additionally, researchers often use this theory to study the determinants of technology 
diffusion behavior (Chutter, 2009; Han 2003). According to this theory, an individual’s 
intent to adopt an innovation is influenced by his attitude toward the behavior and 
subjective norm (Fishbein & Ajzen, 1975) Subsequently, a person’s behavior is 
determined by his intention to perform the behavior. The attitude toward performing the 
behavior is an individual’s positive or negative belief about performing the specific 
behavior. In fact, attitudes are comprised of the beliefs a person accumulates over his 
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lifetime. These beliefs are created from experiences, outside information, or from within 
the self. Thus, the individual’s beliefs affect the behavior and motivation to adopt or not 
adopt a technology. Researchers and practitioners have widely used the TAM (Davis, 
1989) to help predict and make sense of users' acceptance of information technologies 
(Chutter, 2009). The TAM, adapts the TRA model, specifically to model user acceptance 
of technology. The goal of the TAM is to explain what determines computer acceptance 
and to explain user behaviors across a broad range of technologies and user populations 
(Sadeghi & Farokhian, 2011). The TAM adapted the TRA model to the domain of user 
acceptance of technology, replacing the TRA model’s attitudinal determinants with two 
beliefs: perceived usefulness and perceived ease of use. Davis (1989) used the TRA as 
the foundation for his own model by adapting it for users’ acceptance of technology, thus 
creating the TAM.   
Technology Acceptance Model  
 The TAM (Davis, 1989) proposes that the effects of external variables on usage 
intention are mediated by perceived ease of use (EOU) and perceived usefulness (U; 
Davis, 1989). As stated previously, Rogers (2003) agreed that the perceived usefulness of 
an innovation is crucial for technology diffusion. Also, a user’s acceptance of a behavior, 
in this case, to adopt a technology, is measured by a person’s intention to utilize the 
technology (Fishbein & Ajzen, 1975). Additionally, the importance of a technology’s 
perceived ease of use is supported by Bandura's (1989) self-efficacy theory. The theory 
of self-efficacy states that behavior is a function of proximal determinants. For example, 
once a behavior is successfully executed, it is linked to an outcome expectation. Thus, the 
easier it is for users to interact with a system, the more likely they will find it useful and 
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will intend to use it again. Perceived usefulness is defined as "the prospective user's 
subjective probability that using a specific application system will increase his or her job 
performance within an organizational context," while perceived ease of use is defined as 
"the degree to which the prospective user expect the target system to be free of effort" 
(Davis, Bagozzi, & Warshaw, 1989, p. 985). Figure 1 shows the direction of the TAM. 
Note that the perceived ease of use and the perceived usefulness of a program directly 
influences attitudes about the intention and actual adoption of the technology.  
Figure 1 
Direction of the TAM 
 
 
TAM Research 
 Using the basic principles created by Rogers (2003), the TAM has been 
confirmed as a reliable for measuring the perceived usefulness and perceived ease or use 
for a range of technologies and user populations (Davis, 1989; Davis & Vankatesh, 
1996). Also, according to Chutter (2009), the TAM has proven to be among the most 
effective models for predicting user acceptance and usage behavior of new technologies.  
 Davis et al. (1989) concluded that the ease of use (EOU) and the perceived 
usefulness (U) of a technology are deciding factors for adoption and other researchers 
have made a similar conclusion (Alexander, 2008; Ali & Younes, 2013; Hong et al., 
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2011; Lee et al., 2008; Lee et al., 2011). Ali and Younes (2013) explored the impact of 
the TAM on the performance of 314 users of information systems in Tunisian companies. 
The participants were 200 females and 114 males between the ages of 26 and 60 years. 
The participants voluntarily completed a questionnaire that included the TAM. The 
results indicated that the perceived usefulness and perceived ease of use of an 
information system significantly contributed to user performance. Additionally, the TAM 
was discussed as a useful means to provide important aspects of an information system’s 
impact on user performance (Ali & Younes, 2013).  
 Hong et al. (2011) studied the adoption of agile information systems on 477 users 
from a large Fortune 500 company in the service industry. The Company had started a 
project to replace its internal Web portal with a new one that was developed using an 
agile method. An agile information system is characterized by frequent upgrades with a 
small number of new features released periodically (Hong et al., 2011). The authors used 
the TAM (Davis, 1989) to measure the adoption rate. The results indicated that the TAM 
was an effective model to investigate the existing adoption rates and further discussed 
that the TAM is effective for understanding the acceptance of dynamic systems.  
 Lee et al. (2008) explored the constructs that influenced 277 job applicants’ 
perceptions among the most widely deployed e-business web sites. The authors compared 
the TAM (Davis, 1989) with SERVQUAL (Parasuraman, Zeithaml, & Berry, 1988), an 
instrument that measures customer-perceived service quality in the area of retail 
marketing. The results indicated that job applicant behavior was affected by perceived 
ease of use and perceived usefulness; although, more factors were involved including, 
empathy, responsiveness, and reliability. Also, attitude and perceived usefulness 
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significantly and directly affected intention to use the corporate career web sites. 
Furthermore, the results indicated that job applicants reported that they would use 
corporate career web sites that were useful to them (Lee et al., 2008). 
 Similarly, Lee et al. (2011) investigated factors affecting business employees’ 
behavioral intentions to use e-learning systems. Combining the innovation diffusion 
theory (Rogers, 2003) with the TAM (Davis, 1989), the authors proposed an extended 
technology acceptance model. The proposed model was tested with data collected from 
552 business employees using the e-learning system in Taiwan. The results indicated that 
compatibility, relative advantage, and complexity had significant positive effects on 
perceived usefulness (U) for the employees’ decision to adopt the e-learning systems. 
The authors argued that when the e-learning systems were perceived to be of higher 
complexity, the employees tended to perceive higher usefulness of the e-learning 
systems. Additionally, the results indicated that complexity, relative advantage, and 
trialability had a significant effect on the perceived ease of use (EOU) of the e-learning 
system. 
One study was found in an educational setting; Park, (2009) explored the adoption 
of an e-learning system on 628 students at a large university in Korea. The participants 
were enrolled in an e-learning course and volunteered to take a questionnaire developed 
by the author based on the TAM (Davis, 1989), which included e-learning self-efficacy, 
subjective norm, system accessibility, perceived usefulness, perceived ease of use, 
attitude, and behavioral intention to use e-learning. The results indicated that the TAM 
constructs of U and EOU had a direct and indirect effect on university students’  
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behavioral intention to use e-learning. Additionally, the author argued that the TAM was 
an effective theoretical tool for understanding users’ acceptance of e-learning. 
 Additionally, in order to determine whether career intervention programs should 
be expanded and/or improved, this study also investigates the most effective time frame 
for the CACG intervention. The literature reviewed on learning and effective time frames 
was dominated by cognitive information processing theories (Baddaley, 2003; Carpenter 
et al., 2012; Dunlosky et al., 2013; Schunk, 2011). Additionally, literature was found in 
support of providing learning on more than one occasion or spacing the learning over 
time. Spacing the learning was found to be more effective than conducting learning into 
one massed time frame (Carpenter et al., 2012; Dunlosky et al., 2013). The next section 
will summarize cognitive information processing theories and discuss spaced learning.  
Cognitive Information Processing Theories 
 Cognitive information processing theories (CIP) focus on how individuals create, 
store, encode, and retrieve memory (Schunk, 2011). Theorists who subscribe to CIP are 
interested in the cognitive or internal conditions that enhance or interfere with learning. 
The principle supporting CIP is that individuals process information in stages and there 
are limits to how much information may be processed at each stage (Schunk, 2011).  
 The information processing stages begin with information received from the 
environment. Then the individual moves the acquired information into working memory 
(WM), then short-term memory (STM), and finally long-term memory (LTM). A basic 
CIP perspective on learning is that the mind may be thought of as a computer. When a 
person is typing or working at a computer they are using random-access memory or 
RAM. Information is not stored until the user hits the save key on the computer. When 
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the save key is pressed then the information is stored onto the hard drive of the computer. 
The RAM of the computer is comparable to working and/or short-term memory and the 
hard drive of the computer is comparable to long-term memory. The next section will 
explain these concepts further.  
The bases for theories concerning short-term memory have caused some debate. 
The debate is divided into three main ideologies: (a) short-term memory includes 
working memory; (b) short-term memory is the equivalent of working memory; and  
(c) working memory occurs prior to short-term memory. Despite the different theoretical 
backgrounds, STM and WM are often used interchangeably. Textbooks and research 
studies mesh both constructs (Gathercole, Alloway, Willis, & Adams 2006; Nadel & 
Hardt, 2011; Schunk, 2011). However, the three different perspectives agree that WM 
and/or STM is a place of temporary storage; both differ from LTM with respect to the 
time period for which information is remembered (Baddaley, 2003). Working memory is 
described as a holding system of a limited amount of information before it may be 
recalled (Baddaley, 2003). Short-term memory refers to a cognitive system that is used 
for holding sensory events, movements, and cognitive information, such as digits, words, 
names, or other items for a brief period of time (Baddaley, 2003). Once a stimulus gains 
the attention of an individual, it will proceed to STM, a cognitive stage that is short in 
duration and has limited space in which to work (Baddeley, 2003). It has been suggested 
that an average person may hold four (Cowan, 2001) to seven (Miller 1956, 1994, 2003) 
chunks of information in STM/WM.  
If the stimulus is rehearsed or associated with other cognitively stored information 
then it may move to long-term memory (LTM). According to Schunk (2011), many 
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cognitive psychologists believe that the storage capacity of LTM is unlimited and 
contains a semi-permanent record of everything an individual has learned. Long-term 
memory is divided into three main processes: encoding, storage, and retrieval (Schunk, 
2011). Encoding is processing information from STM and integrating it with information 
already stored in LTM. Storage involves organizing the information into chunks or 
groups with pre-existing information. For example, in the case of post-secondary 
exploration, students might learn about a new college that they might want to attend. The 
brain chunks the new college information with information about colleges already stored 
in LTM. The brain further organizes the information by specific majors the college 
offers, athletics, or even something as basic as a school mascot or state. Finally, retrieval 
is done when the information in LTM is recovered (Schunk, 2011).  
Early research about LTM by a behavioral theorist, Hull (1943), indicated that 
long-term memory is enhanced when learning events are spaced apart in time rather than 
massed in immediate succession. Massed learning is defined as the time devoted to any 
given task occurring without any interruption from intervening items or intervening time 
(Hull, 1943; Thalheimer, 2006). In contrast, learning is spaced when a measurable time 
lag separates instructional episodes for a given item (Hull, 1943; Thalheimer, 2006). 
Spacing learning over time (either within a single study session or across learning 
interventions) typically benefits long-term retention more than does massing learning 
opportunities in close succession (Dunlosky et al., 2013; Thalheimer, 2006).  
According to Carpenter et al. (2012) the effect of spacing “is one of the oldest and 
most reliable findings in research on human learning” (p. 370). Additionally, in a review 
of 254 studies from the years 1872 – 2002, involving more than 14,000 participants, 
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Cepeda et al. (2006) concluded that, overall, students significantly recalled more 
information after spaced learning than after massed learning.  
Sobel, Cepeda, and Kapler (2011) studied spaced instruction on 46 fifth graders 
over a two-week period. Each learning session had multiple steps: a teacher read and 
defined words; the students wrote down the definitions; the teacher repeated the 
definitions and used them in sentences, and students reread the definitions. Finally, the 
students wrote down the definitions again and created sentences using the words.  
The massed condition consisted of two consecutive sessions separated by less 
than one minute, and the spaced condition consisted of two teaching/learning sessions 
separated by seven days. A criterion test for results was administered five weeks after the 
second learning session. The results indicated that students in the spaced session recalled 
a significantly greater number of the vocabulary words than students in the massed 
session (Sobel, et. al, 2011).  
Similarly, Carpenter, Pashler, and Cepeda (2009) explored the retention of US 
history facts for 75 eighth grade students. After completing their course in US history, 
students completed a review activity after 1 week (immediate review group), some 
completed a review after16 weeks (delayed review group), and some were given no 
review activity (control group). Students were tested over the information again nine 
months after completing the review. The results indicated that the delayed review group 
performed better on the final test than did the immediate review group.  
McDaniel et al. (2013) explored the effects of spacing versus massed instruction 
on 60 undergraduates attending a large Midwestern university. Participants were 
randomly assigned to one of three teaching/learning methods; spaced, massed random, or 
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massed strategic. The participants were instructed using a set of input/output pairs that 
conformed to a continuous bilinear function. Each condition received a total of 200 trials 
although at different time intervals (spaced or massed).  
The results indicated that during the instruction, massed presentations produced 
significantly more accurate responses than spaced presentations. However, during the 
assessment phase the responses were significantly less accurate after massed training than 
the spaced training. The authors argued that participants in the massed repetition groups 
were relying on working memory to generate their output responses during training. For 
the massed repetitions, working memory could serve to accurately, but only temporarily, 
represent the correct input/output pairings. Furthermore, the authors concluded that 
spacing allowed the information to be processed into long-term memory. Thus, the 
authors concluded that spacing the training was significantly more successful (McDaniel 
et al., 2013). 
Literature was reviewed supporting CIP theory for career interventions (Reardon 
et al., 2011); however, no literature was found, specifically, on the effect of spacing 
career interventions. The benefits of spacing (relative to massing) to improve educational 
outcomes (Carpenter et al., 2012; Cepeda et al., 2006; McDaniel et al., 2013) provide 
support for the current research to explore spacing with the CACG interventions. The 
next section will discuss specific time intervals found to be effective for career 
interventions.   
 
 
Career Intervention Time Intervals 
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 According to an analysis of 240 treatment-control comparisons in 58 studies 
comparing 11 different types of career intervention career classes, the results concluded 
that longer interventions equated to more effective career interventions (Oliver & 
Spokane, 1988). Supporting these findings, three studies used a semester long career 
exploration course on undergraduate students to explore the effects the course would 
have on increasing career decision self-efficacy. The CDSES-SF (Betz et al., 1996) was 
used to measure career decision self-efficacy before and after the interventions in each of 
the three studies. All results indicated a significant increase in career decision self-
efficacy after the semester-long career exploration course (Fouad, Cotter, & Kantamneni, 
2009; Reece & Miller, 2006; Scott & Ciani, 2008). Similarly, Sullivan and Mahalik 
(2000) used a six-week group career-counseling intervention on 61 college-aged women 
incorporating the four sources of self-efficacy expectations. The results indicated that 
there were significant increases in career decision self-efficacy after the six-week 
intervention. 
 To support a shorter time frame intervention, Foltz and Luzzo (1998) 
implemented a two-hour career-planning workshop that also incorporated the four 
sources of self-efficacy expectations on 66 college participants. The results indicated that 
regardless of age, gender, year in college, or family income, participation in the two-hour 
intervention generated an increase in career decision self-efficacy. In contrast, Jackson, 
Kacanski, Rust, and Deck (2006) examined a two-hour career-learning workshop on 150 
eighth and ninth grade students. Most participants were between 14 and 15 years of age 
and 71% were female. Participants primarily identified their ethnicity as African 
American (49%), Latino/Latina (42%), or multiracial (9%). The participants completed 
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the CDSES-SF (Betz et al., 1996) two-weeks after the two-hour intervention. The results 
revealed that, after the two-hour workshop, students were still low in self-efficacy for 
career attainment. The authors argued that the minority and female participants believed 
the same career opportunities were not available to them as compared with their White 
counterparts.  
 As stated previously, Tirpak and Schlosser (2013) studied the effects of a CACG 
system on the career decision self-efficacy of 420 first-year college students. The 
intervention lasted three days and the participants used the CACG program an average of 
1.8 hours or 105 minutes. The results indicated a significant increase for career decision 
self-efficacy after the intervention. Furthermore, Kolodinsky et al. (2006) explored the 
effects of self-efficacy on high school females during a one-day career fair. The career 
fair showcased a variety of presenters who explained and demonstrated their experiences 
with careers considered nontraditional for their gender. For example, the female 
presenters were employed in occupations such as border patrol officer, emergency 
medical technician, firefighter, and military officer. The male presenters were employed 
as hair stylists, nurses, and receptionists. The results indicated that the career fair 
produced a significant increase in occupational self-efficacy.  
 In an even shorter intervention, Luzzo and Funk (1996) performed a study 
examining the effects of an eight-minute career video on both locus of control and career 
decision self-efficacy. The majority of participants (83%) were in their first or second 
year of college. The racial/ethnic composition of this sample included 53 White, 4 Latino, 
and 3 African American participants. The intention of the intervention was to modify 
participants' attributions by exhibiting a video that emphasized the role that individual's 
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play in career development planning. The results indicated that for students with an 
internal locus of control, there was no change in career decision self-efficacy from pre-
intervention to post-intervention. However, for students with an external locus of control, 
there was a significant increase in career decision self-efficacy. The results indicated that 
as participants begin to internalize their own personal role in the career decision-making 
process then they begin to strengthen their confidence in making a career decision. 
 One study was found comparing two different time frames on two different career 
assessments (Uffelman et al., 2004). The authors compared the Strong Interest Inventory 
(Harmon, Hansen, Borgen, & Hammer, 1994), and the Self-Directed Search (Holland, 
1970) after a one-session or two-session intervention. Each session lasted an average of 
one hour. The Participants included 81 college students, consisting of 69% women and 
31% men. Participants were randomly assigned to four groups: (a) completion of the 
Strong Interest Inventory independently followed by a counselor interpretation session 
two weeks later; (b) completion of the Self-Directed Search independently followed by a 
counselor interpretation session two weeks later; (c) completion of the Self-Directed 
Search or the Strong Interest Inventory and receiving an immediate interpretation by the 
counselor; and (d) a no-treatment control group. The instrument used to measure career 
decision self-efficacy was the CDSES-SF (Betz et al., 1996). The results concluded that 
both CACG systems and the two different time frames were all effective for significantly 
increasing career decision self-efficacy. However, there were no significant differences 
found between the different intervention groups. 
   
 The discussed literature lends support for interventions lasting anywhere from a 
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full semester to eight minutes. This study replicates the time frame used by Brusoski et 
al. (1993) that concluded a 90-minute intervention is effective for increasing career 
decision self-efficacy. This study investigates a 90-minute massed intervention with a  
90-minute spaced intervention completed in three, 30-minute interventions covering a 
three-week period.  
 As stated previously, this study aims to find an effective means for increasing 
students' career decision self-efficacy through an effective career development 
intervention utilizing CACG. The previous sections have supported using CACG systems 
and to evaluate the career development interventions by means of the CDSES-SF (Betz et 
al., 1996). Additionally, the past research has provided support to investigate differences 
between genders and ethnicities. Also, past research supports investigating the 
intervention as a one time massed intervention or spacing the intervention over time. 
Summary 
 Career development is a lifelong process during which an individual progresses 
through multiple stages of career desires and realities (Crites, 1978; Super, 1990). 
Matching an individual’s personal traits and experiences (Holland, 1959; Parson, 1909) 
will ultimately help students see their own reality as career oriented individuals. 
Furthermore, as students observe others achieving success and attaining their goals, 
paired with experiencing achievements of their own, they will increase beliefs about 
career success and achieving career goals (Bandura, 1989). Ultimately, this coincides 
with the goal of educators to increase students’ internal beliefs, thus, engaging students to 
strive for academic and career success.   
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 This research is designed to add to literature for supporting career interventions 
that are successful for increasing student’s self-efficacy. The research has shown that 
career interventions are an effective means for providing increases to self-efficacy. 
Additionally, research supports technology in the form of career assisted career guidance 
as effective interventions for increasing student self-efficacy for making career decisions. 
Also, research supports the CDSES-SF (Betz et al., 1996) to effectively measure career 
decision self-efficacy and the researcher will use the scale to measure differences in 
students’ career decision self-efficacy for the two CACG systems.  
 Also, research supports the TAM (Davis, 1989) as a theoretically sound model to 
predict the intention to adopt new technology. The current study will compare differences 
in the rate that students will adopt or not adopt the two CBCG systems, GA College 411 
and Career Cruising. Students will be surveyed about their perceived usefulness (U) and 
perceived ease of use (EOU) of the CACG systems based on a slightly modified version 
of the technology acceptance model (Davis, 1986; Appendix C).  
 The research supports many CACG systems such as CAPA, DISCOVER, 
FOCUS, The Real Game, and other career interventions using multiple learning time 
frames for instruction. For convenience, this study utilized the CACG systems that are 
specific to the county in which the researcher resides. Also, for convenience, the 
intervention will last one class period equaling 90 minutes. Research has supported a  
90-minute time frame for conducting an effective career intervention and research 
supports spaced learning; thus, the current research compared one massed intervention 
lasting 90 minutes with three spaced interventions lasting 30 minutes each. The next 
chapter will provide information on the methods for conducting this study. The 
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participants and treatments will be described. Also, the data analysis instruments and 
procedures will be outlined. 
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CHAPTER III 
METHODOLOGY 
 The primary aim of this research was to investigate an effective career guidance 
intervention utilizing technology. This study compared two computer-assisted career 
guidance (CACG) interventions, GA College 411 and Career Cruising, employing the 
Career Decision Self-Efficacy Scale-Short Form (CDSES-SF, Betz et al., 1996) scores as 
a measurement of effectiveness. Additionally, the study investigated the adoption of the 
technology by comparing students' reported usefulness and ease of use scores by means 
of the technology acceptance model (TAM; Davis, 1989). Also, this study compared the 
relative effectiveness of offering the CACG intervention by means of two different time 
frames: (a) a one time massed intervention; or (b) the same intervention spaced into three 
sessions. Finally, differences in superiority between the two CACG programs were 
measured by comparing the results of the CDSES-SF, the TAM, the six extra items and 
four open-ended questions created by the researcher, and by comparing the number of 
log-ins that students reported during the time of the intervention. 
Research Questions 
 The proposed study attempted to answer the following major research questions: 
1. Does the completion of computer-assisted career guidance interventions significantly 
change pretest and posttest scores for the Career Decision Self-Efficacy Scale-Short 
Form (CDSES-SF; Betz et al., 1996) of ninth grade students’?  
 1A. Is there a significant difference between pretest and posttest scores from the  
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 CDSES-SF based on gender? 
 1B. Is there a significant difference between pretest and posttest scores from the  
 CDSES-SF based on ethnicity? 
2. Does either of the computer assisted career guidance (CACG) interventions, GA 
College 411 or Career Cruising, present significantly higher pretest and posttest  
CDSES-SF (Betz et al., 1996) scores as reported by ninth grade students? 
 2A. Is there a significant difference between pretest and posttest scores from the  
    CDSES-SF based on gender between the two CACG systems? 
    2B. Is there a significant difference between pretest and posttest scores from the  
    CDSES-SF based on ethnicity between the two CACG systems? 
3. Is there a significant difference in adoption rates based on scores from the TAM 
(Davis, 1989) for either CACG system: GA College 411 or Career Cruising? 
 3A. Is there a significant difference based on gender for the TAM between the 
 two CACG systems? 
    3B. Is there a significant difference based on ethnicity for the TAM between the 
two CACG systems? 
4. Is there a significant difference between the career decision self-efficacy scores of 
students based on interval time: massed intervention versus spaced intervention? 
5. Did the ninth grade students find one of the CACG interventions superior to the other? 
Population 
The participants consisted of 150 ninth grade students pulled from one large 
suburban high school in the state of Georgia. The participants consisted of 78 (52%) 
females and 72 (48%) males. The majority of the participants identified themselves as 
72 
	  
White (41%), African American (33%), and Latino (20%); followed by Asian (4%), and 
Multi-racial (2%). After all 150 participants handed-in a parent signed permission form 
they were randomly assigned to one of five intervention groups (all five groups consisted 
of 30 randomly assigned participants):  
1. Career Cruising massed - Career Cruising introduced in a one day 90-minute 
 structured intervention 
2. GA College 411 massed - GA College 411 introduced in a one day 90-minute 
 structured intervention 
3. Career Cruising spaced - Career Cruising introduced in a one-day-a-week 
 structured intervention for three weeks (All three interventions lasted 30 minutes). 
4. GA College 411 spaced - GA College 411 introduced in a one-day-a-week 
 structured intervention for three weeks (All three interventions lasted 30 minutes). 
5. Comparison group - No CACG intervention was given. 
Research Design 
 This research used a quantitative, convenient, quasi-experimental pretest and 
posttest design to answer the research questions. Quantitative research aims to determine 
the relationship between two or more variables using numerical data. According to 
Salkind (2009), quantitative research explains an event or incident by collecting 
numerical data to be analyzed using numerically based methods or statistics.  
 A sample of convenience is a sampling technique for which subjects are selected 
because of their accessibility and proximity to the researcher (Salkind, 2009). This study 
collected a sample drawn from all ninth grade students enrolled at a large suburban high 
school in Georgia. Because the researcher was employed at the high school for which the 
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study was completed, the high school students utilized in this study were sampled by 
convenience.  
 This study compared five groups to determine if a difference occurred due to a 
treatment. According to Salkind (2009), these groups should be similar and the best way 
to create groups that are as similar as possible is to randomly assign the participants. 
Random assignment means that all members of the population have an equal chance of 
being selected. This study was considered a quasi-experimental study because of two 
methods of sampling. The number of ninth grade students at the conveniently sampled 
high school totaled 496 students. All of the 496 ninth grade students were given a parent 
permission form to be signed by their parents in order to be included into the study. After 
150 parent permission forms were collected then they were each given a number from  
1 to 150. Each number was entered into an Internet-based random assignment program 
called research randomizer (Urbaniak & Plous, 1997) and the participants were randomly 
assigned to one of the five intervention groups.  
 A major characteristic of an experiment is that it allows direct manipulation of 
experimental variables. These variables, or measured characteristics, vary from study to 
study and their specific characteristics are determined by the problem under investigation 
(Salkind, 2009). In experimentation, the variable that is manipulated is called the 
independent variable. For this study the independent variable was the five different 
treatment groups or computer-assisted career guidance (CACG) interventions.  
 Although the researcher manipulates the independent variables, the participants of 
the study responded to a fixed task set by the researcher, called the dependent variable. 
Dependent variables often consist of test scores, rating scales, or questionnaires (Salkind, 
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2009). A pretest and posttest design was employed in this study. In a pretest and posttest 
design all participants are given the dependent variable measurement, usually a test or 
survey, prior to the treatment or intervention, and then all participants are given the same 
measurement after the intervention has been completed (Salkind, 2009). For this study, 
all participants were asked to complete the Career Decision Self-Efficacy Scale-Short 
Form (CDSES-SF; Betz et al., 1996) at the beginning of the study. One month later, at 
the conclusion of all the CACG interventions, the participants were asked to complete the 
same CDSES-SF. Using a one-month period between the pretest and posttest of the 
CMSES-SF assessment was supported in the literature (Maples & Luzzo, 2005, Tirpak, 
2011).  
 Additional dependent variables were calculated. At the conclusion of the CACG 
interventions, all participants who had previously been exposed to or were familiar with 
either of the CACG systems, GA College 411 or Career Cruising, were asked to complete 
the TAM-Q, six extra items, and four open-ended questions. Finally, the reported number 
of GA College 411 and Career Cruising log-ins for the duration of the study were 
calculated. The next sections will provide information on each of the dependent variables. 
Instrumentation 
 This study employed five measurements to investigate the effectiveness of a 
CACG career intervention. The	  participants	  were	  asked	  to	  complete	  the	  CDSES-­‐SF,	  the	  technology	  acceptance	  model-­‐questionnaire	  (TAM-­‐Q),	  a	  six extra	  items	  survey,	  open-­‐ended	  questions,	  and	  to	  report	  the	  number	  of	  CACG	  log-­‐ins	  for	  the	  duration	  of	  the	  study.	  The	  next	  section	  will	  discuss	  these	  instruments. 
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Demographic Questionnaire 
 The demographic questionnaire included information on the participants’ gender 
and ethnicity. A copy is included in Appendix B. The questionnaire was added to the 
beginning of the CDSES-SF (Betz et al., 1996). This measure was used to describe the 
participants included in the sample of the study. 
Career Decision Self-Efficacy Scale-Short Form 
The original Career Decision Self-Efficacy Scale (CDSES; Taylor & Betz, 1983) 
was developed to measure the respondents' degree of belief that they can successfully 
complete specific tasks required to make career decisions. The specific tasks were based 
on the five career choice competencies developed by Crites' (1978) theory of career 
maturity that include the following: accurate self-appraisal, gathering occupational 
information, goal selection, making plans for the future, and problem solving. The 
original instrument was composed of 50 items with each career choice subsection 
measured by 10 items. Respondents rated their responses to each item on a 10-point 
Likert scale; a rating of 10 indicated complete confidence and a rating of zero indicated 
no confidence (Taylor & Betz, 1983). 
Taylor and Betz (1983) field-tested the CDSES (Taylor & Betz, 1983) in a study 
of 347 college students attending both public and private institutions of higher education 
in the Midwest. The students participating in the study were given a demographic 
information questionnaire, the CDSES, and the Career Decision Scale (CDS; Osipow, 
Carney, Winer, Yanico, & Koschier, 1980). The results of the study indicated career self-
efficacy expectations were relatively strong and levels of self-efficacy were significantly 
predictive of levels of career indecision. Students who were less confident in their ability 
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to complete decision-making tasks were more undecided than students who reported 
higher levels of confidence. Also, confidence level was not related to the students’ ability 
levels, as measured by scores on the college entrance examinations. Self-efficacy did not 
differ significantly as a function of gender or as a function of the five specific decision-
making tasks assessed. According to Betz and Taylor (1983), the findings of the study 
suggested career-related self-efficacy expectations could be useful in understanding, 
assessing, and treating career indecision. 
Additionally, the psychometric characteristics of the CDSES indicated a 
coefficient alpha reliability of .97 for the total group of 346 subjects (Taylor & Betz, 
1983). Coefficient alpha reliabilities of the five 10-item subscales ranged from .86 to .89 
supporting a good scale of measurement. However, a factor analysis of the content 
validity for the five subscales only accounted for 52% of the total variance. Although the 
factor analysis did not conclusively support the existence of the five subscales, the results 
indicated the criterion-related and construct validity of the CDSES were strong with 
respect to the relationship between career decision self-efficacy and career indecision 
(Betz & Taylor, 2012). Similarly In 1990, Taylor and Popma replicated Taylor and Betz’s 
(1983) original study, finding CDSES scores the only significant predictor of career 
indecision. The results indicated that CDSES scores were not significantly related to 
gender and argued that the data supported the CDSES as a global measure of career 
decision self-efficacy.  
In an early evaluation, Robbins (1985) investigated the relationships between 
CDSES (Taylor & Betz, 1983) and other measures of self-esteem, vocational identity, 
and career indecisiveness on 94 undergraduate students. The results indicated CDSES 
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scores were significantly correlated with career indecision and identified consistency 
between the five subscales originally defined by Taylor and Betz (1983). According to 
Robbins (1985), the data supported the CDSES as a general measure of self-efficacy for 
career decision-making tasks.  
 In order to save time for researchers and participants, the CDSES (Taylor & Betz, 
1983) was condensed from 50 items to 25 items to create a new instrument, the CDSES-
SF (Betz et al., 1996; Appendix C). The new scale used a five-point Likert scale (instead 
of the ten-point Likert scale) and eliminated 5 of the 10 items for each of the five 
subsections based on Crites (1978) theory of career maturity: self-appraisal, gathering 
occupational information, selecting goals, planning, and problem solving.  
 CDSES-SF Reliability and Validity 
 As stated previously, both versions of the career decision self-efficacy scale have 
been reported to be highly reliable. The CDSE short form (CDSE-SF) consists of five 5-
item scales, or a total of 25 items. Responses are obtained using a 10-level confidence 
continuum, ranging from No Confidence at All (1) to Complete Confidence (10), but 
current usage and data regarding reliability and validity suggest that the five level 
continuum is reliable (Betz & Taylor, 2012). Betz, Hammond, and Multon (2005) 
reported that the CDSES-SF (CDSES-SF; Betz et al., 1996) provided scores as reliable as 
those obtained with a 10-level response continuum for predominantly white students; 
values were .78 to .85 among 400 students and .80 to .84 in a sample of 603. Similarly, 
Chaney, Hammond, Betz and Multon (2007) reported alphas of .78 (problem solving) to 
.85 (Goal selection) for the CDSES-SF (Betz et al., 1996) using the five level response 
continuum in a sample of 220 African American college students. 
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 In 2006, Betz and Taylor implemented a minor revision to the CDSES-SF. To 
keep up with technological changes, the item “Use the Internet to find information about 
occupations that interest you” was examined as a possible replacement for the original 
item “Find information in the library about occupations you are interested in." In 
Hartman and Betz (2007) item- total correlations for the new and original items were .54 
and .50, respectively; and Cronbach’s alpha for the CDSES-SF including the new item 
was .96. Chaney et al. (2007) reported a value of coefficient alpha of .79 for the 
occupational Information scale using the “internet” instead of the “library” item. Based 
on these favorable results, the “Internet” item replaced the “library” item in the final  
25-item scale and was used for the instrument in this study. 
 Research has shown that the short version of the CDSES (Taylor & Betz, 1983) is 
as highly reliable and valid as the longer 50-item scale (Betz & Taylor, 2012; Betz & 
Luzzo, 1996). Coefficient alphas for the CDSES-SF subscales ranged from .73 (self-
appraisal), to .83 (goal selection), with the total score having a coefficient alpha of .94 
(Betz & Luzzo, 1996), the CDSES-SF was found to correlate with a measure of career 
indecision at r = -.63 in females and r = - .48 in males (Betz et al., 1996), and test-retest 
reliability across a 6-month period was reported to be .83 (Betz & Taylor, 2012)  
 Although the CDSES (Taylor & Betz, 1983) was constructed with a sound 
conceptual basis, Crites' (1978) five career choice competencies, initial evidence from 
factor analyses did not convincingly support the existence of five subscales. In the 
development study, Taylor and Betz (1983) results did not clearly support the five 
subscales, but provided more support for a single general career decision self-efficacy 
factor. Then in 1996, Peterson and delMas concluded from a components analysis that 
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the CDSES is constituted by two major factors Decision-Making and Information 
Gathering. According to Betz and Taylor (2012), since the 1990’s progress in factor 
analysis helped to provide support for the five-factor structure of the CDSES-SF (Betz et 
al., 1996).  
 Miller, Kerrin Sendrowitz, Brown, Thomas, and McDaniel (2009) concluded that 
the main methods used in the early research; Principal components analysis (PCA) and 
varimax (orthogonal) rotation were inappropriate. The authors argued that when a 
theoretical basis for the measure is present then Confirmatory Factor Analysis (CFA) is 
the more appropriate analytic method. Two recent studies using CFA have much more 
strongly supported the five-factor model, although they also find support for a one-factor 
(general factor) model. Miller et al. (2009) found strong support for the five-factor model 
and the one-factor model in samples of 267 Asian Americans and 239 European 
Americans. Similarly, Lo Presti et al. (2012) found support for the five-factor model and 
the one-factor model in 3390 Italian students, using the Italian translation of the CDSES-
SF (Betz et al., 1996).  
 Additionally, Chung (2002) evaluated the CDSES-SF (Betz et al., 1996) using 
165 undergraduates from a large Southern university revealing high internal consistency 
for the total score (Coefficient alpha = .93). Also, Betz et al. (2005) evaluated the 
instrument on 1832 college students from two Northwestern Universities based on a five 
or ten point continuum. The results indicated coefficient alpha ranging from .78 to .87 for 
the 5-level continuum, and .69 to .83 for the 10-level continuum.  
 Additionally, Chaney et al. (2007) examined the utility of the CDSES-SF for 
African Americans by evaluating and comparing the instrument on 220  
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African American students from a historically African American institution located in the 
southeastern United States with 718 White students from the Betz et al. (2005) study. The 
results indicated coefficient alpha ranging from .91 for the 10-item component, .88 for 
the 7-item component, .86 for the 6-item component, and .72 for the 2-item component. 
The authors concluded that the reliability was similar to that found in predominantly 
White samples.  
 International studies were conducted to explore the validity and reliability of the 
CDSES-SF (Betz et al., 1996). Hampton (2006) explored the reliability and validity of 
the CDSES-SF on 183 Chinese high school students. The results concluded that scores on 
the CDSES-SF were highly reliable (Coefficient alpha = .93), were valid for both age and 
gender, and indicated a moderate correlation between the CDSES-SF and self-efficacy 
(Hampton, 2006).  
 Additionally, Watson, Brand, Ellis, and Stead (2001) studied the reliability of the 
CDSES-SF (Betz et al., 1996) on 364 first year South African college students. The 
results indicated an item-total correlations with the 25- item scale ranging between .30 to 
.64, with 18 of the 25 correlations being more than or equal to .50. Also, Creed, Patton, 
and Watson (2002) examined the reliability and validity of the CDSES-SF using two 
samples of high school students, 563 from Australia and 416 from South Africa. The 
findings indicated, for the Australian sample, the internal reliability co-efficient for the 
full 25-items was .94, while the subscales ranged from .70 to .78. The corresponding 
coefficients for the South African sample were .93 and .70 to .79 (Creed et al., 2002).  
Research reviewed to this point suggests that career decision self-efficacy is 
strongly related to making and implementing career decisions (Betz & Taylor, 2012; 
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Chaney et al., 2007; Lo Presti et al., 2012; Miller et al., 2009). Also, research has 
indicated the CDSES-SF (Betz et al., 1996) as an effective pretest and posttest measure of 
career development interventions (Betz & Borgen, 2010; Creed et al., 2006; Lent et al., 
2008; Miguel et al., 2012; Reese & Miller, 2006). Because research supports the CDSES-
SF to be a valid and reliable measure of career decision self-efficacy, it is utilized for this 
study. Also, the instrument has multiple implications for future research on career 
interventions and career exploration.  
Technology Acceptance Model-Questionnaire 
 
The technology acceptance model-questionnaire (TAM-Q; Appendix D) was 
developed from the TAM (Davis, 1989) to predict the adoption of a new technology by 
measuring the respondent’s degree of perceived usefulness (U) and perceived ease of use 
(EOU) of the technology. The original TAM-Q was composed of 14 items to measure U 
and 14 items to measure EOU. Davis (1989) further revised and refined the scales to  
10 items that scored Coefficient alpha reliabilities of .97 and six items that scored 
Coefficient alpha reliabilities of .98. The scales prompt participants to assign a rating of  
1 to 7 on a Likert scale, with a rating of 1 meaning strongly agree, and a rating of 7 
meaning strongly disagree. Rating scales between the two extremes, 1 to 7, represent 
varying degrees of agreement (Davis, 1989). 
 The original scales for measuring the TAM (Davis, 1989) constructs have been 
confirmed to be reliable for a range of technologies and user populations (Davis & 
Vankatesh, 1996). Also, the TAM has proven to be among the most effective models in 
the information systems literature for predicting user acceptance and usage behavior 
(Chutter, 2009). The original instrument for measuring user acceptance based on 
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perceived ease of use and perceived usefulness beliefs was developed and validated by 
Davis (1989) and Davis and Vankatsh (1996), and then replicated by multiple researchers 
(Adams, Nelson, & Todd, 1992; Hendrickson, Massey, & Cronan, 1993; Segars & 
Grover, 1993). 
 Davis (1989) conducted an analysis to develop and validate the TAM's perceived 
usefulness (U) and perceived ease of use (EOU) scales. Two studies were performed on a 
total of 152 users. The first study involved 120 users within a large Fortune 500 
company’s development laboratory. The participants were asked to rate the usefulness 
and ease of use for two information systems: PRQFS electronic mail and the XEDIT file 
editor. In the first study the perceived usefulness scale attained a Cronbach’s alpha 
reliability of .97 for both the electronic mail and XEDIT systems, while perceived ease of 
use achieved a Cronbach’s alpha reliability of .86 for electronic mail and .93 for XEDIT. 
When observations were pooled for the two systems, Cronbach’s alpha reliability was .97 
for usefulness and .91 for ease of use. The second study involved 40 voluntary 
participants who were evening MBA students at a large Northeastern university. The 
participants were asked to rate the usefulness and ease of use of two IBM PC- based 
graphics systems. The author modified the two scales into six-items which attained a 
Cronbach's alpha reliability of .98 for usefulness and .94 for ease of use.  
 Davis and Vankatesh (1996) evaluated the TAM (Davis, 1989) on 280 students 
from a large Midwestern University. The participants were randomly assigned to one of 
six groups to complete the eight-item TAM-Q based upon the information system 
WordPerfect. Each of the six groups was presented a different order and/or grouping of 
the 10 items on the U section, and for the 10 items on the EOU section of the TAM-Q. 
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The results indicated that for all treatment groups the Cronbach’s alpha reliability 
exceeded 0.95 for both scales. 
 Adams et al. (1992) performed two studies that replicated previous studies by 
Davis (1989) on the perceived usefulness, and ease of use of information technology. The 
first study had 118 participants from ten different organizations answer a 60-item 
questionnaire pertaining to various user attitudes toward voice and electronic mail. Davis’ 
(1989) U and EOU items were randomly distributed among the 60 questions. The results 
indicated that the U and EOU scales had high levels of reliability for electronic mail  
(U = 0.94; EOU = 0.88) and respectively for voice mail (U = 0.93; EOU = 0.81).  
 The second study by Adams et al. (1993) had 73 undergraduate and MBA 
students answer the same 60-item questionnaire pertaining to various user attitudes 
toward three different software packages: WordPerfect, Lotus 1 2 3, and Harvard 
Graphics. Of the 73 respondents, 64 were experienced with WordPerfect, 67 were 
experienced in using Lotus 1-2-3, and 54 were experienced with Harvard Graphics. 
Forty-eight respondents used all three packages. The results indicated that for each of the 
packages the value of Cronbach’s alpha reliability was above 0.90 for both ease of use 
and usefulness. 
 Hendrickson et al. (1993) further tested the reliability if the U and EOU scales of 
the TAM (Davis, 1989) on 123 undergraduate students of a large Midwestern University. 
The participants completed a pretest posttest assessment of the six item U and EOU 
scales pertaining to a newly introduced database or a spreadsheet application. The results 
indicated that the two scales of the TAM are reliable based on Cronbach’s alpha 
reliabilities of (U) 0.89, and (EOU) 0.96.  
84 
	  
 More recently, several adjustments have been made to the original TAM (Davis, 
1989). Several researchers added new relationships between the variables in the model. 
For example, some researchers have added additional factors such as behavioural 
intention, social influence, beliefs, and attitudes (Chau & Lai, 2003; Chau & Ngai, 2010; 
Yousafzai, Foxall, & Pallister, 2010) to the original two scales of the TAM. The logic 
behind this relationship is that the easier to use a system like Career Cruising or GA 
College 411 is perceived to be, the higher are the chances that individuals form 
intentions, beliefs, and attitudes to use the system. However, other researchers have 
assessed the direct relationship between technology adoption and the two beliefs of the 
TAM, EOU and U, and have concluded significantly positive results (Chutter, 2009; 
Eriksson, Kerem, & Nilsson, 2005; McKechnie, Winklhofer, & Ennew, 2006). Although, 
other researcher have extended the TAM-Q, the current research will remain with the 
original model to determine if a difference exists between the ninth graders' adoption of 
the two CACG systems.  
Six Extra Items 
 
Six extra items (Appendix E) were added to the end of the TAM-Q. The six extra 
items were created to provide further information regarding possible superiority between 
the two CBCG systems, Career Cruising and GA College 411, and to provide inquiry on 
possible reasons for different adoption rates between the two systems. The questions 
below represent the six extra items for participants that had previous experience with the 
CACG system, Career Cruising: 
 1. I will use Career Cruising again? 
 2. I will use Career Cruising to get information on financial aid? 
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 3. I will use Career Cruising to get information on transcripts?  
 4. I will use Career Cruising to get information on applying to college? 
 5. I will use Career Cruising to get information on interest inventories? 
 6. I will use Career Cruising to get information on Colleges/Universities? 
The questions below represent the six extra items for participants that had previous 
experience with the CACG system, GA College 411: 
 1. I will use GA College 411 again? 
 2. I will use GA College 411 to get information on financial aid? 
 3. I will use GA College 411 to get information on transcripts?  
 4. I will use GA College 411 to get information on applying to college? 
 5. I will use GA College 411 to get information on interest inventories? 
 6. I will use GA College 411 to get information on Colleges/Universities? 
The six items used a 7-point Likert-type scale ranging from 1 “strongly agree” to 
7 “strongly disagree.” The ratings between these two extremes represented varying 
degrees of agreement. To assess whether the data from the six extra items formed a 
reliable scale, Cronbach’s alpha was computed. Cronbach’s alpha for the 6-item score 
was .94, which indicates that the items formed a scale with good internal consistency 
reliability. Also, the Item Total Statistics table was calculated to provide additional 
information about all the items on the scale. Corrected Item-Total Correlation scores for 
the 6-items ranged from .711 to .830, which indicated good correlation scores. 
Additionally, the Cronbach’s alpha if item deleted for the six extra items ranged from 
.898 to .915, which indicated that each item had good internal consistency reliability. 
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Open-Ended Questions 
 A total of three open-ended questions (Appendix F) were added to the end of the 
posttest. The open ended questions were created to provide further inquiry regarding 
possible superiority between the two CBCG systems, Career Cruising and GA College 
411, and to provide further inquiry on possible reasons for different adoption rates 
between the two systems. Each open-ended question was analyzed using qualitative 
analysis of looking for common themes and patterns (Meriam, 2003). The questions are 
as follows:  
 1. What did you like most about Career Cruising/GA College 411?  
 2. What improvements do you suggest for Career Cruising/GA College 411?   
 3. What other resources might you use to explore college/career exploration?  
Procedures 
 The five different interventions: (a) Career Cruising massed; (b) GA College 411 
massed; (c) Career Cruising spaced; (d) GA College 411 spaced; and (e) Comparison 
group, was completed over the course of one month. Each participant was asked to 
complete the CDSES-SF pretest one the first day and then asked to complete the CDSES-
SF posttest one month later. Both, Career Cruising or GA College 411, massed 
interventions took place the day after the pretest. Also, the first of three spaced 
interventions for both CACG programs took place on the first day after the pretest. The 
remaining two spaced interventions were then carried out a week apart over the following 
two weeks. The participants in the comparison group were only asked to complete the 
pretest and posttest, receiving no intervention; they followed their regular class schedule. 
The following sections provide more detail on the specific procedures for this study. 
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Pretest 
On the first day of the intervention all participants were given a pass to meet the 
researcher in the media center computer lab. Because the study employed 150 students, 
the passes straddled participants into five different time frames to meet in the media 
center computer lab. The time frames consisted of about an hour for each of the five 
treatment groups: (a) Career Cruising massed; (b) GA College 411 massed; (c) Career 
Cruising spaced; (d) GA College 411 spaced; and (e) Comparison group. Once the 
students arrived at the media center computer lab, the researcher checked each student 
individually for attendance and then handed each student a worksheet. The worksheet 
directed the students to log-on to a computer and type in a web-address created by the 
researcher using online survey software called SurveyMonkey (2013). The researcher had 
converted the printed version of the Career Decision Self-Efficacy Scale-Short Form 
(CDSES-SF; Betz et al., 1996) into the SurveyMonkey program to allow the participants 
to complete the pretest of the CDSES-SF electronically.  
The study used data from five different treatment groups: (a) Career Cruising 
massed; (b) GA College 411 massed; (c) Career Cruising spaced; (d) GA College 411 
spaced; and (e) Comparison group. The data collection procedure for the completion of 
the massed and spaced interventions during the four-week duration of this study is 
explained in the next sections. The comparison group followed their regular school 
schedule except when completing the pretest and posttest assessments. 
Massed Intervention 
The massed intervention groups consisted of 60 participants, 30 participants in the 
GA College 411 massed group and 30 participants in the Career Cruising massed group. 
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Each participant in the two groups was given a pass to meet the researcher in the media 
center computer lab the day after completing the pretest of the CDSES-SF (Betz et al., 
1996). Once the students arrived to the media center computer lab, they were all handed 
the same worksheet with the same directive. The worksheet directed the students to seat 
themselves at a computer and to complete the following six tasks: 
1. Log on to GA College 411/Career Cruising. 
2. Complete the career interest assessment specific to their CACG program. 
3. Choose six careers of interest based on the results of the career interest 
 assessment.  
4. Research the six chosen careers for educational requirements, potential salary, 
 work environment, etc. 
5. Choose three colleges of interest based on the results of their career choices.  
6. Create a four-year high school plan to guide them to achieve their 
 career/college  aspirations. 
Participants were held to a 90-minute time frame to complete the six tasks. If 
participants finished early, then they were told to examine their CACG website  
(GA College 411 or Career Cruising) until time was up. At the conclusion of the 90-
minute time frame all participants were thanked and then provided with a pass back to 
class.   
Spaced Interventions 
 The spaced intervention groups consisted of 60 participants, 30 participant in the 
GA College 411 spaced group and 30 participants in the Career Cruising spaced group. 
All participants in the spaced intervention groups were given a pass to meet the  
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researcher in the media center computer lab the day after completing the pretest of the 
CDSES-SF (Betz et al., 1996). 
 Spaced Intervention One 
 Once the students arrived to the media center computer lab, they were all handed 
the same worksheet with the same directive to complete the following two tasks: 
1. Log on to GA College 411/Career Cruising. 
2. Complete the career interest assessment specific to their CACG program. 
 Participants were held to a 30-minute time frame to complete the two tasks. If the 
participants finished early, then they were told to peruse the CACG website (GA College 
411 or Career Cruising) until time was up. At the conclusion of the 30-minute time frame 
all participants were thanked and then provided with a pass back to class.   
 Spaced Intervention Two 
 One week after the first 30-minute CACG intervention, all participants in the two 
spaced intervention groups were again given a pass to meet the researcher in the media 
center computer lab. As before, the students were all handed the same sheet of paper with 
the same directive. The worksheet for this intervention directed the students to complete 
the following two tasks: 
1. Choose six careers of interest based on the results of the career interest 
 assessment.  
2. Research the six chosen careers for educational requirements, potential salary, 
 work environment, etc. 
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Participants were held to a 30-minute time frame to complete the two tasks. If 
they finished early, then the participants were told to examine their CACG website  
(GA College 411 or Career Cruising) until time was up. At the conclusion of the 30-
minute time frame all participants were thanked and then provided with a pass back to 
class.   
Spaced Intervention Three 
 One week after the second 30-minute CACG intervention, all participants in the 
two spaced intervention groups were again given a pass to meet the researcher in the 
media center computer lab. As before, the students were all handed the same worksheet 
to complete the following two tasks: 
1. Choose three colleges of interest based on the results of their career choices.  
2. Create a four-year high school plan to guide them to achieve their 
 career/college  aspirations. 
Participants were held to a 30-minute time frame to complete the two tasks for 
week three. If they finished early, then the participants were told to search their CACG 
website (GA College 411 or Career Cruising) until time was up. At the conclusion of the 
30-minute time frame all participants were thanked and then provided with a pass back to 
class.   
Posttest 
The fourth week of the intervention all 150 participants were given a pass to meet 
the researcher in the media center computer lab. The passes were straddled into five 
different time frames to meet in the media center based on the 5 intervention groups: (a) 
Career Cruising massed; (b) GA College 411 massed; (c) Career Cruising spaced;  
91 
	  
(d) GA College 411 spaced; and (e) Comparison group. Once the students arrived to the 
media center computer lab, the researcher handed them all the same worksheet with the 
same directive. The sheet directed the students to log on to a computer and type in the 
web-address created by the researcher using SurveyMonkey (2103). From the 
SurveyMonkey website, all participants were asked to complete the posttest of the 
CDSES-SF (Betz et al., 1996) electronically. 
In order for participants to complete the additional assessments included in this 
study, the participants needed to have previously used either GA College 411 or Career 
Cruising. At the conclusion of the CDSES-SF (Betz et al., 1996) posttest the participants 
were asked if they had ever used or were familiar with the GA College 411 or Career 
Cruising website. Obviously, all of the students in the treatment groups had used one of 
the programs because of the procedures of the study. However, this question was directed 
to the students in the comparison group to see if they had used one of the programs 
before. Only the participants who answered yes were directed to complete the TAM 
(Davis 1989), the six extra items, and the four open-ended questions, and to report the 
number of times they logged on to the CACG programs during the four-week time span 
of the study. All of these additional assessments were completed with the support of the 
SurveyMonkey (2013) website. After completing all assessments, the participants were 
thanked and then given a pass back to class.    
Data Collection 
 The data was collected and stored using the, password protected, SurveyMonkey 
(2013) Internet website. The data for all assessments was then converted onto an Excel 
spreadsheet. The Excel spreadsheet data was then converted and analyzed using 
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predictive analytics software SPSS (IBM Corp., 2012). The data from the Excel 
spreadsheet and the SPSS conversions were saved onto two flash drives. Both of the flash 
drives were locked in a fireproof safe. The SPSS conversions were used to answer the 
research questions and will be discussed further in the next chapter, results. 
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CHAPTER IV 
RESULTS 
 The purpose of this study was to investigate an effective career development 
intervention for ninth grade students using technology. Also, this study aimed to compare 
two computer-assisted career guidance (CACG) interventions, GA College 411 and 
Career Cruising, utilizing Career Decision Self-Efficacy-Short Form (CDSES-SF; Betz et 
al., 1996) scores as a measurement of effectiveness. Also, the study investigated the 
adoption of the computer assisted career guidance (CACG) technology by measuring the 
perceived usefulness (U), perceived ease of use (EOU), and total scores from the 
technology acceptance model (TAM; Davis, 1989). Additionally, evaluating the relative 
effectiveness of offering the intervention as means of a massed lesson compared with a 
distributed time-spaced lesson was investigated. The results of this study were used to 
examine a change in career decision self-efficacy after the computer-assisted career 
guidance (CACG) interventions using Career Cruising or GA College 411, and to 
determine whether one of the CACG interventions was superior to the other. Also, the 
impact of gender and ethnicity variables was investigated.  
 A convenience sample of 150 ninth grade students pulled from one high school 
voluntarily participated in the study after they and their parents signed a copy of the 
informed consent found in Appendix A. The 150 participants were then randomly 
assigned to one of five intervention groups: (a) Career Cruising massed; (b) GA College 
411 massed; (c) Career Cruising spaced; (d) GA College 411 spaced; and (e) comparison 
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group. All participants were asked to complete a demographic questionnaire (Appendix 
B) about their gender and ethnicity. Additionally, all students were asked to complete the 
Career Decision Self-Efficacy Scale-Short Form (CDSES-SF; Betz et al., 1996; 
Appendix C). All participants experienced or familiar with either Career Cruising or  
GA College 411 completed the Technology Acceptance Model-Questionnaire (TAM-Q; 
Appendix D), six extra items (Appendix E) and four open-ended questions (Appendix F) 
created by the researcher. Finally, the participants recorded the number of log-ins 
(Appendix G) performed for the duration of the study. The data collected from these 
various instruments were utilized to address the research questions in the study. In this 
chapter, the results of the statistical analyses of this study will be presented. The results 
have been organized into corresponding sections of descriptive statistics and summary of 
findings for each research question.  
Demographic and Scale Information 
 Two CACG systems were used in the study. Sixty participants (40%) were given 
an intervention using Career Cruising, 60 participants (40%) were given an intervention 
using GA College 411, and 30 participants (20%) were given no treatment. As stated 
previously, all 150 participants were randomly assigned to one of the five intervention 
groups. Thirty participants (20%) were assigned to Career Cruising massed, thirty 
participants (20%) were assigned to GA College 411 massed, thirty participants (20%) 
were assigned to Career Cruising spaced, thirty participants (20%) were assigned to  
GA College 411 spaced, and thirty participants (20%) were assigned to the comparison 
group.  
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A total number of 136 (91%) participants had used one of the CACG systems 
during the four weeks of the study. All 120 participants (100%) in the massed and spaced 
intervention groups had experience with the CACG system because of the intervention 
provided by the study. Of the 30 participants in the comparison (no treatment) group,  
16 (53%) participants reported they had previous experience with Career Cruising or GA 
College 411. Eight (27%) participants in the comparison group had previous experience 
with Career Cruising, and 8 (27%) participants had previous experience with GA College 
411. These 136 participants were asked to complete the TAM-Q, the six extra items, the 
four open-ended questions, and to record the number of log-ins completed during the 
four-week duration of the study. Fourteen (9%) participants were exempt from doing 
TAM-Q, the six extra items, the four open-ended questions, and from recording the 
number of log-ins; they had no experience with either Career Cruising or GA College 
411.  
Gender 
The frequency and percentage of the gender for all participants in each treatment 
group is shown in Table 1. 
Table 1 
Gender Frequency and Percentages for All Participants by Total and Treatment  
  Total        CC M        411  M     CC S         411 S       Compare    
Variable N    %      N    %        N    %    N    %        N   %         N    %    
Gender 
Female 78  52     14   47       16   53    16   53     16   53        16  53 
Male   72  48     16   53       14   47    14   47     14   47        14  47 
Note. N = frequency, % = percentage, CC M = Career Cruising massed, 411 M = GA 
College 411 massed, CC S = Career Cruising spaced, 411 S = GA College 411 spaced, 
Compare = Comparison (no treatment). 
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Ethnicity 
The study used data from five ethnic groups: Asian, African American, Latino, 
White, and multi-racial. The frequency and percentage for ethnicity of all participants is 
shown in Table 2.  
Table 2 
Ethnicity Frequency and Percentages for all Participants by Total and Treatment  
  Total      CC M  411 M        CC S  411 S         Compare  
Variable N     %      N   %  N      %      N    %  N      %       N      %   
Ethnicity 
Asian          6      4       2   7  1      3        0    0  3      20       0      0 
AA          49    33      10   33  9      30      12    40  10    33       8      27 
Latino         30    20      4   13  7      23      5    17  7      23       8      27 
White          62    41      12   40  12    40      13    43  9      30       14    47 
Multi-racial  3      2       2   7  1      3        0    0  1      3         0      0 
Note. N = frequency, % = percentage, AA = African American, CC M = Career Cruising 
massed, 411 M = GA College 411 massed, CC S = Career Cruising spaced, 411 S = GA 
College 411 spaced, Compare = Comparison (no treatment). 
  
Career Decision Self-Efficacy Scale-Short Form (CDSES-SF) 
All participants completed a pretest and posttest of the Career Decision Self-
Efficacy Scale-Short Form (CDSES-SF; Betz et al., 1996), which comprises 25 items 
using a 5-point Likert-type scale. The responses are all based on the statement “How 
much confidence do you have that you could." An example of the first question is: “Use 
the internet to find information about occupations that interest you?” The scale ranges 
from 1 “no confidence at all” to 5 “complete confidence.” Each subscale score is the sum 
of the responses given to five items on that subscale ranging from 5 to 25. The total scale 
of the CDSES-SF is the sum of the five subscale scores ranging from 25 to 125. Higher 
scores represent higher levels of self-efficacy.  
 All participants were given the CDSES-SF (Betz et al., 1996) to complete at the 
beginning and end of the study. All 25 items of the pretest were completed by 134 (89%) 
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participants. Sixteen (11%) participants left an item blank and their results were not 
included into analysis. All 25 items of the posttest were completed by 133 (89%) 
participants. Seventeen (11%) participants left an item blank and their results were not 
included into analysis. The CDSES-SF subscale scores ranged from 11 to 25 and the total 
score ranged from 65 to 122.    
To assess whether the data from the 25 items of the total score and the 5 items 
from each subscale for the CDSES-SF (Betz et al., 1996) formed a highly reliable scale, 
Cronbach’s alpha was computed. Cronbach’s alpha for the 25 item pretest total score was 
.91, and the posttest was .94, which indicated that the items formed a scale that had good 
internal consistency reliability. Also, these values were consistent with the findings of 
Betz et al. (1996), which recorded a total score of .94.  
Additionally, Cronbach’s alpha was computed for each subscale. Cronbach’s 
alpha for the 5-item self-appraisal pretest was .71 and the posttest was .77, which 
indicated that the items formed a scale that had reasonable internal consistency reliability. 
Cronbach’s alpha for the 5-item occupational information pretest equaled .68 and the 
posttest .78, which indicated that the pretest items formed a scale that had minimally 
adequate reliability, and the posttest items formed a scale that had reasonable internal 
consistency reliability. Cronbach’s alpha for the 5-item goal selection pretest equaled .74 
and the posttest equaled .78, which indicated that the items formed a scale that had 
reasonable internal consistency reliability. Cronbach’s alpha for the planning pretest 
subscale was .75 and the posttest was .81, which indicated that the pretest items formed a 
scale that had reasonable internal consistency reliability, and the posttest items formed a 
scale that had good internal consistency reliability. Cronbach’s alpha for the problem 
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solving pretest produced a score of .69 and the posttest was .78, which indicated that the 
pretest items formed a scale that had minimally adequate reliability, and the posttest 
items formed a scale that had reasonable internal consistency reliability. The findings of 
Betz et al. (1996) were: self-appraisal .73, occupational information .78, goal selection 
.83, planning .81, and problem solving .75. It should be noted that because there were 
fewer test items (N=5) in each of the subscales, there were lower resulting values. Table 
3 shows the Item Total Statistics for each item on the pretest. 
Table 3 
Item-Total Statistics Pretest  
CDSES-SF  Scale Mean if       Scale Variance Corrected Item        Cronbach’s a 
Question #  Item Deleted       if Item Deleted Total Correlation     if Item Deleted 
 1  89.92  127.83   .395  .909 
 2  85.36  124.49   .546  .906 
 3  85.24  126.18   .404  .909 
 4  85.34  125.97   .516  .906 
 5  85.21  126.26   .471  .907 
 6  85.19  122.65   .628  .904 
 7  85.20  123.29   .637  .904 
 8  85.16  125.27   .481  .907 
 9  85.05  124.98   .466  .907 
 10  85.60  123.91   .530  .906 
 11  84.95  125.78   .519  .906 
 12  85.33  125.80   .490  .907 
 13  85.57  126.76   .410  .908 
 14  85.00  125.71   .488  .907 
 15  85.07  126.50   .500  .907 
 16  85.70  124.90   .463  .908 
 17  85.56  125.10   .444  .908 
18  85.33  122.85   .653  .904 
19  84.98  123.63   .534  .906 
20  84.81  125.73   .501  .907 
21  85.42  122.93   .634  .904 
22  84.81  124.68   .559  .906 
23  85.15  126.70   .431  .908 
24  85.28  124.62   .542  .906 
25  85.44  123.93   .573  .905 
Note. # = number, Cronbach’s a = Cronbach’s alpha. 
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Table 4 shows the Item Total Statistics for each item on the posttest. 
 
Table 4 
 
Item-Total Statistics Posttest  
CDSES-SF  Scale Mean if      Scale Variance  Corrected Item  Cronbach’s a 
Question #  Item Deleted       if Item Deleted  Total Correlation       if Item Deleted 
 1  94.73  144.23   .459  .938 
 2  95.09  139.95   .637  .935 
 3  94.98  143.67   .448  .938 
 4  95.17  139.99   .635  .935 
 5  94.96  140.22   .588  .936 
 6  94.86  141.21   .604  .936 
 7  95.03  139.47   .692  .935 
 8  94.99  140.80   .634  .936 
 9  94.79  139.61   .626  .936 
 10  95.29  138.92   .649  .935 
 11  94.83  140.55   .601  .936 
 12  95.17  140.34   .543  .937 
 13  95.17  141.69   .570  .936 
 14  94.88  142.64   .519  .937 
 15  94.90  140.12   .633  .935 
 16  95.25  139.66   .641  .935 
 17  95.18  137.68   .653  .935 
18  95.05  140.53   .632  .936 
19  94.75  141.99   .506  .937 
20  94.71  142.51   .539  .937 
21  95.08  136.87   .733  .934 
22  94.53  144.36   .482  .937 
23  94.87  143.51   .496  .937 
24  95.01  137.27   .693  .935 
25  94.93  140.53   .657  .935 
Note. # = number, Cronbach’s a = Cronbach’s alpha. 
The Item Total Statistics table provides information about all the items on the 
scale. According to Leech, Barrett, and Morgan (2011), the most important pieces of 
information come from the “Corrected Item-Total Correlation” and the “Alpha if Item 
Deleted.” The Corrected Item-Total Correlation is the correlation of each specific item 
with the total of the other items in the scale. A correlation score greater than or equal to 
100 
	  
.40 supports the item to be moderately correlated with most of the other items and 
suggests a good component to the scale (Leech et al., 2011). All 25 items for the  
CDSES-SF had a Corrected Item-Total Correlation score ranging from .395 to .693. 
Question 1 for the pretest (.395) was the only correlation score lower than .40 but it was 
still an adequate correlation score. If the score was less than .30, the correlation score 
would have been modified or deleted. 
The Alpha if Item Deleted section is the Cronbach’s alpha score if an item were to 
be deleted from the scale. The Cronbach’s alpha if item deleted for the pretest ranged 
from .904 to .909 and the posttest ranged from .935 to .938, which indicated that each 
item had good internal consistency reliability and was included on the scale. 
TAM-Q 
 
All participants who experienced either Career Cruising or GA College 411 
during the four-week duration of the study completed the TAM-Q. According to the 
technology acceptance model (TAM; Davis 1989), the diffusion of technology is a 
product of the user’s attitude (A) toward the technology that is jointly determined by the 
perceived usefulness (U) and perceived ease of use (EOU) of the technology. According 
to Davis (1985), the formula looks like the following: 
A = EOU + U.  
Perceived usefulness (U) is the probability that the technology will increase the 
user’s performance, and perceived ease of use (EOU) refers to the degree for which the 
user expects the target system to be free from effort (Davis et al., 1989). The first 10 
items of the TAM-Q measure U and the last 10 items measure the EOU of the program. 
Together the total score of all 20 items measure the technology’s acceptance to be used in 
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the future. The TAM-Q comprises the 20 items using a 7-point Likert-type scale 
(Appendix D). The scale ranges from 1 “strongly agree” to 7 “strongly disagree” and the 
ratings between these two extremes represent varying degrees of agreement. Each 
subscale score is the sum of the responses given to 10 items ranging from 10 to 70. The 
total scale of the TAM is the sum of both subscale scores ranging from 20 to 140.  
A total number of 136 (91%) participants had used one of the CACG systems 
during the four weeks of the study and completed the TAM-Q. The first 10 items of the 
TAM-Q represent the perceived usefulness (U) section and were completed by 117 (86%) 
participants; 19 (14%) participants left an item blank. The second 10 items of the TAM-Q 
representing the perceived ease of use (EOU) section were completed by 111 (82%) of 
the participants, while 25 (18%) participants left an item blank. The TAM total was 
completed by 98 (72%) participants, and 38 (28%) participants left an item blank. The 
results of items left blank were not included into analysis. The U scores ranged from  
28 to 61, the EOU scores ranged from 22 to 70, and the TAM total scores ranged from  
60 to 121.  
To assess whether the data from the 20 items of the total score and the 10 items 
from each subscale for the TAM-Q formed a reliable scale, Cronbach’s alpha was 
computed. Cronbach’s alpha for the 20-item TAM total score was .94, which indicated 
that the items formed a scale that had good internal consistency reliability. Cronbach’s 
alpha for the perceived usefulness (U) subscale was .88, and the perceived ease of use 
(EOU) subscale was .89, which indicated that the items formed a scale that had good 
internal consistency reliability. These values were slightly lower than the findings of 
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Davis (1985), which reported and EOU score .91 and U score .97 and the TAM total 
score .97. 
Table 5 shows the Item-Total statistics breakdown for the perceived usefulness 
(U) section of the TAM-Q.  
Table 5 
 
Item-Total Statistics Perceived Usefulness 
TAM-Q Scale Mean if        Scale Variance Corrected Item  Cronbach’s a 
Question # Item Deleted       if Item Deleted Total Correlation        if Item Deleted 
 1  35.56  30.20   .453   .891 
 2  36.02  27.66   .692   .876 
 3  35.91  29.09   .561   .885 
 4  36.02  28.50   .625   .880 
 5  35.85  27.78   .652   .878 
 6  35.79  27.94   .658   .878 
 7  35.94  27.72   .704   .875 
 8  35.92  28.33   .676   .877 
 9  35.72  27.45   .653   .879 
 10  36.13  27.74   .619   .881 
Note. TAM-Q = technology acceptance model-questionnaire, # = number,  
Cronbach’s a = Cronbach’s alpha. 
 
Table 6 shows the Item-Total statistics breakdown for the perceived ease of use  
 
(EOU) section of the TAM-Q.  
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Table 6 
 
Item-Total Statistics Perceived Ease of Use 
TAM-Q  Scale Mean if        Scale Variance Corrected Item  Cronbach’s a 
Question #  Item Deleted        if Item Deleted Total Correlation        if Item Deleted 
 1  35.93  25.04   .622   .868 
 2  36.30  25.12   .532   .876 
 3  36.25  25.59   .591   .870 
 4  35.98  25.87   .571   .872 
 5  36.05  25.41   .605   .869 
 6  36.40  24.65   .655   .866 
 7  36.31  23.50   .697   .862 
 8  36.17  25.10   .630   .868 
 9  35.94  25.21   .605   .869 
 10  35.85  25.93   .585   .871 
Note. TAM-Q = technology acceptance model-questionnaire, # = number,  
Cronbach’s a = Cronbach’s alpha. 
 
The Item Total Statistics table provides additional information about all the items 
on the scale (Leech et al., 2011). Corrected Item-Total Correlation scores for the 10 items 
of the U ranged from .453 to .704, and all 10 items for the EOU had a score ranging from 
.532 to .697, which indicated adequate to good correlation scores. Additionally, the 
Cronbach’s alpha if item deleted for the U ranged from .876 to .891 and the EOU ranged 
from .862 to .876, which indicated that each item had good internal consistency reliability 
and was included on the scale. 
Six Extra Items 
 
 Six extra items (Appendix E) were added to the end of the TAM-Q. The extra 
items were created by the researcher to determine whether either of the two CBCG 
systems, Career Cruising or GA College 411 is superior. As stated in the methods 
section, the six extra items used a 7-point Likert-type scale. The scale ranged from  
1 “strongly agree” to 7 “strongly disagree” and the ratings between these two extremes 
represented varying degrees of agreement. The responses were all based on the statement 
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“I will use Career Cruising/GA College 411." The first item added: “Again.” The second 
item added: “To get information on Financial Aid.” The third item added: “To get 
information on transcripts.” The fourth item added: “To get information on applying to 
college.” The fifth item added: “To get information on interest inventories.”  And, the 
sixth item added: “To get information on Colleges/Universities." 
As stated previously, a total number of 136 participants had used one of the 
CACG systems previously and thus completed the six extra items. All six extra items 
were completed by 122 (90%) participants; 14 (10%) participants left this item blank. 
The second item was completed by 131 (96%) participants; five (4%) participants left 
this item blank. The third item was completed by 134 (98%) participants; two (2%) 
participants left this item blank. The fourth item was completed by 135 (99%) 
participants; one (1%) participant left this item blank. The fifth item was completed by 
135 (99%) participants; one (1%) participant left this item blank. The sixth item was 
completed by 136 (100%) participants; no (0%) participants left this item blank. The 
results of items left blank were not included into analysis. The scores from all six extra 
items ranged from 1 to 7. 
To assess whether the data from the six extra items formed a reliable scale, 
Cronbach’s alpha was computed. Cronbach’s alpha for the six extra items was .94, which 
indicated that the items formed a scale that had good internal consistency reliability. 
Table 7 shows the Item-Total breakdown for each of the six extra items.   
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Table 7 
 
Item-Total Statistics Six Extra Items 
Extra  Scale Mean if       Scale Variance Corrected Item        Cronbach’s a 
Item #  Item Deleted      if Item Deleted Total Correlation     if Item Deleted 
 1  25.43  45.60   .711  .915 
 2  25.98  46.35   .764  .906 
 3  25.70  47.49   .792  .903 
 4  25.41  46.24   .830  .898 
 5  25.54  48.50   .752  .908  
 6  25.09  43.92   .804  .901 
Note. # = number, Cronbach’s a = Cronbach’s alpha. 
 
The Item Total Statistics table provides additional information about all the items 
on the scale (Leech et al., 2011). Corrected Item-Total Correlation scores for the six 
items ranged from .711 to .830, which indicated good correlation scores. Additionally, 
the Cronbach’s alpha if item deleted for the six extra items ranged from .898 to .915, 
which indicated that each item had good internal consistency reliability. 
Log-ins 
 
 The total number of times each participant logged in to Career Cruising or GA 
College 411 during the course of the four week study was recorded. The number of log-
ins ranged from one to eleven times. Table 8 shows the number of reported log-ins for 
each of the CACG systems.  
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Table 8 
Number of Log-Ins Recorded for Each CACG System. 
Career Cruising   GA College 411  
# of Log-ins   N  %   N  % 
 1  2  3   4  6   
 2  6  9   0  0 
 3  10  15   7  11 
 4  26  38   38  58 
 5  10  15   10  15 
 6  7  10   5  8 
 7  0  0   1  1 
 8  3  4   0  0 
 9  4  6   0  0 
 10  0  0   0  0 
 11  0  0   1  1 
Note. CACG = computer-assisted career guidance, # = number, N = number of 
participants % = percent.   
 
Open-ended questions 
 
 A total of three open-ended questions were added to the end of the posttest. The 
questions were as follows:  
 1. What did you like most about Career Cruising/GA College 411?  
 2. What improvements do you suggest for Career Cruising/GA College 411?   
 3. What other resources might you use to explore college/career exploration?  
 Each open-ended question was analyzed using qualitative analysis by looking for 
common themes and patterns (Meriam, 2003). Out of the 136 participants who were 
asked to complete the open-ended questions, 103 (76%) completed all three questions. 
These questions will be discussed further in the results of research question five 
concerning superiority between the two CACG systems, GA College 411 or Career 
Cruising. The next section will summarize the findings for each research question in 
consecutive order.  
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Research Question 1 
Does the completion of computer assisted career guidance interventions 
significantly change pretest and posttest scores for the CDSES-SF (Betz et al., 1996) of 
ninth grade students? To test the first research question, means were calculated for the 
CDSES-SF pretest and posttest scores of all participants in the study. A paired sample  
t-test was calculated to compare the mean pretest scores to the mean posttest scores of the 
CDSES-SF for all participants excluding the comparison group.  
Means and standard deviations across the CDSES-SF (Betz et al., 1996) for both 
the pretest and posttest are presented in Table 9. Increases in both the Total Score of 
career decision self-efficacy and subsections of the scale were apparent from pretest to 
posttest.  
Table 9 
 
Mean and Standard Deviation for Total Pretest and Posttest CDSES-SF 
Pretest   Posttest 
Measure   M SD  M SD      t       p  
CDSES-SF - Total Score 89.61 10.26  93.99 6.633    -4.39      .001*  
 Self-Appraisal  18.28 2.456  19.13 1.466    -3.51      .012* 
 Occupational Info 18.25 2.419  18.92 1.765    -2.55      .007* 
 Goal Selection  18.18 2.538  18.86 1.722    -2.76      .003* 
 Planning  17.67 2.648  18.50 1.810    -3.01      .000* 
 Problem Solving 17.17 2.645  18.53 1.667    -5.17      .000* 
Note. CDSES-SF = Career Decision Self-Efficacy Scale-Short Form, M = mean,  
SD = standard deviation, p = significance (2-tailed), * = significant difference  
between pretest and posttest (p < .05) was found. 
 
The results from this research support that the computer assisted career guidance 
interventions were an effective means to increase the career decision self-efficacy of 
ninth grade students. The interventions not only showed a positive increase for the total 
self-efficacy scale score but also for each subsection of the scale including self-appraisal, 
occupational information, goal setting, planning, and problem solving.    
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Research Sub-Question 1A 
Is there a significant difference between pretest and posttest scores from the 
CDSES-SF (Betz et al., 1996) based on gender? To answer the first sub-question under 
the first main research question, an independent-samples t-test was calculated. Mean 
pretest and posttest CDSES-SF scores were compared for participants by their gender. 
Further analysis using a paired sample t-test was calculated to compare the mean pretest 
scores to the mean posttest scores, by gender, for each subsection of the CDSES-SF:  
(a) self-appraisal; (b) occupational information; (c) goal selection; (d) planning; and (e) 
problem solving. 
An independent-samples t-test comparing the mean scores of the pretest and 
posttest by gender found a significant difference between the means of the two groups 
(t(114) = -2.640,  
p = .009). The mean of the pretest for females was significantly lower (m = 87.84,  
sd = 10.07) than the mean of the pretest for males (m = 91.40, sd = 10.12). Also, the 
mean of the posttest for females was significantly lower (m = 92.53, sd = 7.06) than the 
mean of the posttest for males (m = 95.68, sd = 5.73). The results suggest that males had 
higher career self-efficacy at the beginning and end of the study. 
A paired sample t-test was calculated to see significant differences by gender for 
pretest and posttest scores of the CDSES-SF (Betz et al., 1996). Table 10 shows the 
results of the paired sample t-test by gender comparing the mean pretest scores to the 
mean posttest scores for the total score and for each subsection of the CDSES-SF:  
(a) self-appraisal; (b) occupational information; (c) goal selection; (d) planning; and  
(e) problem solving.  
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Table 10 
 
Mean, Standard Deviation, and Significance for Pretest and Posttest CDSES-SF  
by Gender. 
Pretest   Posttest  
Gender   N M SD  M SD    p__ 
Female Total   59 87.93 10.18  92.53 7.064         .003*  
Self-Appraisal  60 17.82 2.534  18.82 1.652          .009* 
Occupational Info 61 18.08 2.290  18.66 1.957  .143 
Goal Selection  61 17.79 2.782  18.51 1.955  .064 
Planning  61 17.39 2.734  18.28 1.950  .026* 
Problem Solving 61 16.82 2.377  18.08 2.019  .001* 
 
Male Total   55 91.40 10.12  95.56 5.795  .003* 
Self-Appraisal  56 18.79 2.287  19.46 1.159  .032* 
Occupational Info 57 18.44 2.557  19.21 1.497  .035* 
Goal Selection  56 18.61 2.188  19.25 1.338  .044* 
Planning  57 17.96 2.542  18.74 1.914  .056 
Problem Solving 57 17.54 2.879  19.00 1.427  .000* 
Note. CDSES-SF = Career Decision Self-Efficacy Scale-Short Form, N = number of 
participants, M = mean, SD = standard deviation, p = significance (2-tailed),  
* = significant difference between pretest and posttest (p < .05) was found. 
 
The results of this research support that males and females both showed 
significant increases from pretest to posttest for the total score, self-appraisal, and 
problem solving. The differences between the sexes existed in the areas of occupational 
information, goal selection, and planning. The results suggest that males showed 
significant increases from pretest to posttest in the areas of occupational information and 
goal selection. The results suggest that females showed significant increases from pretest 
to posttest in the area of planning. 
Research Sub-Question 1B 
Is there a significant difference on the CDSES-SF (Betz et al., 1996) scores based 
on ethnicity? To answer the second sub-question under the first research question, mean 
pretest and posttest scores were compared for each ethnic group represented in the study: 
Asian, African American, Latino, White, and multi-racial. The number of participants 
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representing the Asian (n = 6) and multi-racial (n = 3) groups were less than 7 
participants and were not included into analysis. 
A repeated-measures ANOVA, with Greeenhouse-Geisser correction, was 
conducted to assess whether there were differences between the pretest and posttest 
scores of participants for the three different ethnic groups, African American, Latino, and 
White. (The following assumptions were tested: (a) independence of observations;  
(b) normality; and (c) sphericity. Independence of observations and normality were met. 
Mauchly’s test indicated that the assumption of sphericity had been violated, x2(0) =.001, 
p < .05, and therefore degrees of freedom were corrected using Greenhouse-Geisser 
estimates of sphericity (ε = 1.0).) Results indicated a significant effect between pretest 
and posttest scores by ethnicity (F(4,137) = 1.493, p = .012, partial eta² = .09).  
Post-hoc Tukey's HSD tests showed that Latino participants had significantly 
greater increases between CDSES-SF (Betz et al., 1996) pretest (m = 85.14, sd = 8.895) 
and posttest (m = 92.65, sd = 7.494) scores than African American participants’ pretest 
(m = 93.24, sd = 10.72) and posttest (m = 94.76, sd = 7.130) scores, at the .05 level of 
significance. Also, Post-hoc Tukey's HSD tests showed that White participants had 
significantly greater increases between CDSES-SF pretest (m = 89.25, sd = 9.247) and 
posttest (m = 91.95, sd = 7.241) scores than African American participants’ pretest  
(m = 93.24, sd = 10.72) and posttest (m = 94.76, sd = 7.130) scores, at a .05 level of 
significance. These post-hoc results of this research suggest that Latino and White 
participants increased their career decision self-efficacy significantly more than African 
American participants after receiving the CBCG intervention.  
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Further inquiry indicated that African American participants had a higher self-
efficacy pretest score than all ethnic groups in the study. The mean pretest and posttest 
scores of the different ethnic groups were compared using a one-way ANOVA. A 
significant difference was found among the African American and Latino CDSES-SF 
(Betz et al., 1996) pretest scores (F(1,60) = 12.26, p < .001). African American 
participants had a significantly greater pretest self-efficacy score (m = 93.24, sd = 10.72), 
than Latino students pretest self-efficacy score (m = 85.14, sd = 8.895). The results 
suggest that African American students had higher levels of career self-efficacy than 
Latino students at the beginning of the study. Follow-up paired-samples t-tests were 
calculated to provide additional information.  
A paired sample t-test was calculated to compare the mean pretest to the mean 
posttest for the total score and for each subsection of the CDSES-SF (Betz et al., 1996): 
(a) self-appraisal; (b) occupational information; (c) goal selection; (d) planning; and  
(e) problem solving. Table 11 shows the results of the paired sample t-test by ethnicity 
comparing the mean pretest scores to the mean posttest scores for the total score and for 
each subsection of the CDSES-SF. 
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Table 11 
Mean, Standard Deviation and Significance for Pretest and Posttest CDSES-SF  
by Ethnicity  
Pretest   Posttest  
Ethnicity   N M SD  M SD    p  
African American Total 39 93.15 10.66  95.85 5.117  .143 
Self-Appraisal  40 18.90 2.468  19.20 1.363  .474 
Occupational Info 40 18.88 2.115  19.35 1.210  .246 
Goal Selection  40 18.98 2.616  19.20 1.713  .622 
Planning  40 18.53 2.631  19.05 1.377  .252 
Problem Solving 40 17.90 2.458  18.95 1.467  .014* 
 
Latino Total   21 83.52 9.277  94.14 6.605  .001* 
 Self-Appraisal  22 17.23 2.069  19.37 1.293  .001* 
Occupational Info 22 17.37 2.920  19.09 1.411  .025* 
Goal Selection  22 16.57 1.964  18.76 1.411  .001* 
Planning  22 16.09 1.900  18.50 1.921  .001* 
Problem Solving 22 15.91 2.328  18.55 1.921  .001* 
 
White Total   45 89.16 9.977  92.07 7.703  .060 
Self-Appraisal  45 18.02 2.454  18.84 1.691  .053* 
Occupational Info 47 18.19 2.410  18.47 2.225  .512 
Goal Selection  47 18.11 2.416  18.66 1.857  .132 
Planning  47 17.53 2.796  17.96 2.236  .386 
Problem Solving 47 17.36 2.714  18.06 2.068  .084 
Note. CDSES-SF = Career Decision Self-Efficacy Scale-Short Form,  
N = number of participants, M = mean, SD = standard deviation,  
p = significance (2-tailed), * = significant difference between pretest and  
posttest (p < .05) was found. 
 
The results of this research suggest that African American participants showed a 
significant increase in the area of problem solving. White participants showed a 
significant increase in the area of self-appraisal. Also, the results suggest that Latino 
students significantly increased their self-efficacy for the total score and in the areas of 
self-appraisal, occupational information, goal selection, planning, and problem solving.  
Research Question 2 
Does either of the computer assisted career guidance (CACG) interventions, GA 
College 411 or Career Cruising, present significantly higher pretest and posttest  
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CDSES-SF (Betz et al., 1996) scores as reported by ninth grade students? To answer the 
second major research question a repeated-measures ANOVA with Greenhouse-Geisser 
correction was conducted to assess whether there were differences between the pretest 
and posttest scores of participants for the three different interventions: Career Cruising, 
GA College 411, and the comparison group. (The following assumptions were tested:  
(a) independence of observations; (b) normality; and (c) sphericity. Independence of 
observations and normality were met. Mauchly’s test indicated that the assumption of 
sphericity had been violated, x2(3) =.001, p < .05, therefore degrees of freedom were 
corrected using Greenhouse-Geisser estimates of sphericity (ε = 1.0).) The results showed 
no significant differences between the pretest and posttest scores of participants for the 
three different interventions (F(2,139) = 4.425, p > .05).  
To further investigate differences between the interventions a paired sample t-test 
was calculated to compare the mean pretest total score to the mean posttest total score of 
the CDSES-SF (Betz et al., 1996). Table 12 shows the comparisons of the CACG 
systems for the CDSES-SF total score and each subsection: self-appraisal, occupational 
information, goal setting, planning, and problem solving.   
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Table 12 
Mean and Standard Deviation for Pretest and Posttest CDSES-SF by CACG system. 
Pretest   Posttest  
Treatment   N M SD  M SD   p  
Career Cruising Total   58 89.41 12.05  93.10 7.800  .028* 
 Self-Appraisal  58 18.43 2.766  19.00 1.727  .151 
Occupational Info 60 18.15 2.892  18.73 1.973  .191 
Goal Selection  60 18.25 3.034  18.68 2.177  .296 
Planning  60 17.55 3.005  18.27 2.177  .082 
Problem Solving 60 17.08 3.032  18.33 2.014  .004* 
 
GA College 411 Total  56 89.80 8.100  94.91 5.064  .000* 
Self-Appraisal  58 18.14 2.115  19.26 1.148  .000*  
Occupational Info 58 18.36 1.823  19.12 1.511  .010* 
Goal Selection  57 18.11 1.906  19.05 1.505  .001* 
Planning  58 17.79 2.238  18.74 1.639  .015* 
Problem Solving 58 17.26 2.197  18.72 1.564  .000* 
 
Comparison Total  28 90.43 7.927  89.93 8.454  .830 
 Self-Appraisal  29 18.86 2.232  18.14 2.167  .181  
 Occupational Info 30 19.10 2.426  18.40 2.527  .290 
 Goal Selection  30 17.23 1.869  18.16 2.214  .090 
 Planning  30 17.57 2.329  17.40 2.486  .795 
 Problem Solving 28 17.32 1.517  17.21 2.267  .821 
Note. CDSES-SF = Career Decision Self-Efficacy Scale-Short Form, CACG =  
computer-assisted career guidance, N = number of participants, M = mean, SD =  
standard deviation, p = significance (2-tailed), * = significant difference between  
pretest and posttest (p < .05) was found. 
 
The results from this research support that Career Cruising showed a significant 
increase from pretest to posttest for the total score and for the self-appraisal subsection. 
GA College 411 showed a significant increase from pretest to posttest for the total score 
and for all subsections of the CDSES-SF (Betz et al., 1996): self-appraisal, occupational 
information, goal selection, planning, and problem solving. The comparison group 
showed no significant increase from pretest to posttest for the total score or for any 
subsections of the CDSES-SF.  
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Research Sub-Question 2A 
Is there a significant increase on CDSES-SF scores based on gender between the 
two career guidance systems? To answer the fourth research question part B, a  
repeated-measures ANOVA was calculated. Further analysis using a paired sample t-test 
was calculated to compare the mean pretest scores to the mean posttest scores by gender, 
by treatment, for the total score, and for each subsection of the CDSES-SF (Betz et al., 
1996): (a) self-appraisal; (b) occupational information; (c) goal selection; (d) planning; 
and (e) problem solving. 
A repeated-measures ANOVA with Greenhouse-Geisser correction, was 
conducted to assess whether there were differences for the pretest and posttest scores of 
participants by gender and the three different treatments: Career Cruising, GA College 
411, and the comparison group. (The following assumptions were tested:  
(a) independence of observations; (b) normality; and (c) sphericity. Independence of 
observations and normality were met. Mauchly’s test indicated that the assumption of 
sphericity had been violated, x2(0) =.001, p < .05, therefore degrees of freedom were 
corrected using Greenhouse-Geisser estimates of sphericity (ε = 1.0).) The results 
indicated no significant effect between pretest and posttest scores by gender and 
intervention (F(2,136) = .938, p > .05). No significant difference exists among pretest 
and posttest scores for females using Career Cruising (m = 87.62, sd = 12.29), males 
using Career Cruising (m = 91.21, sd = 11.75), females using GA College 411  
(m = 88.23, sd = 7.84), males using GA College 411 (m = 91.62, sd = 8.17), females in 
the comparison group (m = 92.36, sd = 9.56), and males in the comparison group  
(m = 88.50, sd = 5.57).  
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Table 13 shows the results of the paired sample t-test, by treatment and by gender, 
comparing the mean pretest scores to the mean posttest scores for the total score and for 
each subsection of the CDSES-SF (Betz et al., 1996): (a) self-appraisal; (b) occupational 
information; (c) goal selection; (d) planning; and (e) problem solving. 
Table 13 
 
Mean, Standard Deviation, and Significance for Pretest and Posttest CDSES-SF  
by Gender and Treatment. 
Pretest   Posttest  
Treatment & Gender  N M SD  M SD  p     
Career Cruising  
Female Total  29 87.62 12.29  91.28 8.179  .145 
 Self-Appraisal  29 17.83 3.012  18.62 2.025  .224 
Occupational Info 30 18.00 2.816  18.50 2.013  .467 
Goal Selection  30 17.70 3.535  18.17 2.086  .502 
Planning  30 17.00 3.162  17.93 2.318  .161 
Problem Solving 30 16.83 2.705  17.93 2.288  .074 
 
Male Total  29 91.21 11.75  94.72 7.176  .099 
Self-Appraisal  29 19.03 2.398  19.38 1.293  .458 
Occupational Info 30 18.30 3.007  18.97 1.938  .257 
Goal Selection  30 18.80 2.370  19.20 1.562  .398 
Planning  30 18.10 2.784  18.60 2.010  .321 
Problem Solving 30 17.33 3.356  18.73 1.639  .023* 
 
GA College 411  
Female Total  31 88.45 7.801  93.74 5.773  .001* 
Self-Appraisal  32 17.84 2.018  19.03 1.204  .004*  
Occupational Info 32 18.19 1.654  18.84 1.903  .098 
Goal Selection  32 17.91 1.820  18.88 1.773  .009* 
Planning  32 17.81 2.206  18.66 1.473  .062 
Problem Solving 32 16.88 2.060  18.28 1.746  .004* 
 
Male Total  26 91.61 8.169  96.50 3.625  .008* 
Self-Appraisal  27 18.52 2.172  19.56 1.013  .017* 
Occupational Info 27 18.59 1.986  19.48 0.700  .038* 
Goal Selection  26 18.38 1.981  19.31 1.050  .031* 
Planning  27 17.81 2.288  18.89 1.826  .101 
Problem Solving 27 17.78 2.276  19.30 1.103  .002* 
Note. CDSES-SF = Career Decision Self-Efficacy Scale-Short Form, N = number  
of participants, M = mean, SD = standard deviation, p = significance (2-tailed),  
* = significant difference between pretest and posttest (p < .05) was found. 
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The results of this research suggest that Career Cruising had a significant increase 
between CDSES-SF (Betz et al., 1996) pretest and posttest scores for males in the area of 
problem solving. The results suggest that GA College 411 had a significant increase 
between CDSES-SF pretest and posttest scores for females in the areas of self-appraisal, 
goal selection, problem solving, and the total score. Furthermore, the results suggest that 
GA College 411 had a significant increase between CDSES-SF pretest and posttest scores 
for males in the areas of self-appraisal, occupational information, goal selection, problem 
solving, and the total score. 
Research Sub-Question 2B 
Is there a significant increase on career decision self-efficacy based on ethnicity 
between the two career guidance systems? To answer the fifth research question part B, a 
repeated- measures ANOVA was calculated to compare ethnicity with the two CACG 
systems, Career Cruising and GA College 411. Further analysis using a paired sample  
t-test was calculated to compare the mean pretest scores to the mean posttest scores by 
ethnicity and by treatment for each subsection of the CDSES-SF (Betz et al., 1996):  
(a) self-appraisal; (b) occupational information; (c) goal selection; (d) planning; and  
(e) problem solving. 
A repeated-measure ANOVA with Greenhouse-Geisser correction was calculated 
to assess the pretest and posttest scores of participants by ethnicity and three different 
treatments: Career Cruising, GA College 411, and the comparison group. (The following 
assumptions were tested: (a) independence of observations; (b) normality; and  
(c) sphericity. Independence of observations and normality were met. Mauchly’s test 
indicated that the assumption of sphericity had been violated, x2(0) =.001, p < .05, 
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therefore degrees of freedom were corrected using Greenhouse-Geisser estimates of 
sphericity (ε = 1.0).) The results showed no significant effect between pretest and posttest 
scores by ethnicity for each intervention (F(6,129) = 1.419, p > .05). Follow-up paired 
sample t-tests were calculated to provide additional information.  
Table 14 shows the results of the paired sample t-test, by treatment and by 
ethnicity, comparing the mean pretest scores to the mean posttest scores for each 
subsection of the CDSES-SF (Betz et al., 1996): (a) self-appraisal; (b) occupational 
information; (c) goal selection; (d) planning; and (e) problem solving. White participants 
were not included into Table 14 because White students did not indicate a significant 
difference between CDSES-SF pretest and posttest scores after either the GA College 411 
or the Career Cruising intervention.  
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Table 14 
 
Mean, Standard Deviation, and Significance for Pretest and Posttest CDSES-SF  
by Ethnicity for African American and Latino Students and Treatment. 
Pretest        Posttest  
Ethnicity & Treatment  N M SD      M      SD  p   
African American Students  
Career Cruising 
Total   22 93.86 11.59      96.27    4.978 .885 
 Self-Appraisal  22 19.23 2.581      19.31    1.249 .891 
Occupational Info 22 19.45 2.324      19.36    1.465 .781 
Goal Selection  22 19.41 2.873      19.32    1.460 .280 
Planning  22 19.41 2.754      19.23    1.445 .883 
Problem Solving 22 18.36 2.682      19.05    1.397 .887 
  
 GA College 411 
Total    18 90.65 8.389       95.29    5.394 .012* 
 Self-Appraisal  19 18.50 2.333       19.06    1.514 .299 
Occupational Info 19 18.17 1.618       19.33    0.840 .018* 
Goal Selection  19 18.44 2.229       19.06    2.014 .331 
Planning  19 17.44 2.064       18.83    1.295 .027* 
Problem Solving 19 17.33 2.086       18.33    1.581 .009* 
 
Latino Students  
Career Cruising 
Total   9 82.11 9.347        92.89    7.881 .015* 
 Self-Appraisal  9 17.44 2.351        19.00    1.803 .100 
Occupational Info 9 16.33 3.905        18.78    1.716 .157 
Goal Selection  9 15.78 1.986        18.56    1.740 .011* 
Planning  9 15.00 1.000        17.89    2.369 .005* 
Problem Solving 9 15.56 2.404        18.67    1.871 .023* 
 
GA College 411 
Total   12 86.09 8.733         95.08    5.648 .006* 
 Self-Appraisal  13 17.08 1.935         19.62    0.768 .001* 
Occupational Info 13 18.08 1.847         19.31    1.182 .059* 
Goal Selection  13 17.17 1.801         18.92    1.165 .009* 
Planning  13 16.85 2.035         18.92    1.498 .009* 
Problem Solving 13 16.15 2.340         18.46    2.025 .019* 
________________________________________________________________________ 
Note. CDSES-SF = Career Decision Self-Efficacy Scale-Short Form, N = number  
of participants, M = mean, SD = standard deviation, p = significance (2-tailed),  
* = significant difference between pretest and posttest (p < .05) was found. 
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The results of this research suggest that African American participants using GA 
College 411 showed a significant increase in the total score and in the areas of 
occupational information, planning, and problem solving. The results suggest that Latino 
participants using Career Cruising showed a significant increase in the total score and in 
the area of goal selection, planning, and problem solving. The results suggest that Latino 
students using GA College 411 significantly increased their self-efficacy for the total 
score and in the areas of self-appraisal, occupational information, goal selection, 
planning, and problem solving.  
Research Question 3 
 Is there a significant difference in adoption rates based on scores from the TAM 
(Davis, 1989) for either CACG system, Career Cruising or GA College 411? To answer 
the third research question, a one-way ANOVA was calculated for the dependent 
variables of perceived usefulness (U), perceived ease of use (EOU), and total scores for 
the TAM and compared with the independent variable, Career Cruising or GA College 
411. 
The U mean scores of students using the two different CACG systems were 
compared using a one-way ANOVA. A significant difference was found among the 
CACG systems (F(1,116) = 4.774, p = .031). The analysis revealed that students using 
GA College 411 had greater TAM (Davis, 1989) Perceived Usefulness scores (m = 43.85, 
sd = 6.70) than students using Career Cruising (m = 41.30, sd = 5.97).  
The EOU mean scores of students using the two different CACG systems were 
compared using a one-way ANOVA. No significant difference was found  
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(F(1,110) = 0.006, p > .05). The analysis revealed that students did not differ 
significantly in the EOU scores for Career Cruising (m = 52.48, sd = 10.66) or GA 
College 411 (m = 52.64, sd = 11.59). 
The TAM (Davis, 1989) total mean scores of students using the two different 
CACG systems were compared using a one-way ANOVA. No significant difference was 
found (F(1,97) = 0.471, p > .05). The analysis revealed that students did not differ 
significantly in the TAM total scores for Career Cruising (m = 93.81, sd = 13.38) or  
GA College 411 (m = 95.76, sd = 14.79). Table 15 shows the one-way ANOVA results 
for TAM mean scores of students using Career Cruising and GA College 411.  
Table 15 
 
Mean, Standard Deviation, and Significance for CACG Systems Based on Mean  
TAM Scores 
Career Cruising  GA College 411 
TAM   N M SD  N M SD   p  
U   60 41.30 5.967  57 43.86 6.699  .031* 
EOU   58 52.48. 10.66  53 52.64 11.59  .940 
Total   52 93.81 13.38  46 95.76 14.79  .494 
Note. TAM = technology acceptance model, CACG = computer-assisted career  
guidance, U = perceived usefulness, EOU = perceived ease of use, N = number  
of participants, M = mean, SD = standard deviation, p = significance (2-tailed),  
* = significant difference between pretest and posttest (p < .05) was found. 
        
These results support that both CACG systems, Career Cruising and GA College 
411, had similar technology acceptance rates based on the TAM (Davis, 1989) total 
score. However, this research supports that based on EOU scores, ninth grade students 
perceived GA College 411 to be more useful than Career Cruising.  
Research Sub-Question 3A 
Is there a significant difference based on gender between the technology adoption 
of the two computer-assisted career guidance systems, Career Cruising or GA College 
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411? To answer the first subsection of the third main research question a two-way 
ANOVA was calculated to see if there was a significant difference based on gender, the 
two different CACG systems and TAM (Davis, 1989) perceived usefulness, TAM 
perceived ease of use and TAM total scores. (The following assumptions were tested:  
(a) independence of observations; (b) normality; and (c) sphericity. Independence of 
observations and normality were met. The assumption of homogeneity of variances was 
not violated suggesting that the dependent variable was equal across groups.) No 
significant effect was found for perceived usefulness scores (F(1,116) = 1.113, p > .05), 
ease of use scores (F(1,111) = 1.030, p > .05), or TAM total scores (F(1,97) = 3.062,  
p > .05).   
Research Sub-Question 3B 
Is there a significant difference based on ethnicity between the technology 
adoption of the two computer-assisted career guidance systems, Career Cruising or GA 
College 411? To answer part B of the third research question a two-way ANOVA was 
calculated to see if there was a significant difference based on ethnicity, the two different 
CACG systems and TAM (Davis, 1989) perceived usefulness, TAM perceived ease of 
use and TAM total scores. (The following assumptions were tested: (a) independence of 
observations; (b) normality; and (c) sphericity. Independence of observations and 
normality were met. The assumption of homogeneity of variances was not violated 
suggesting that the dependent variable was equal across groups.) No significant effect 
was found for perceived usefulness scores (F(4,116) = 0.589, p > .05), ease of use scores 
(F(4,110) = 1.320, p > .05), or TAM total scores (F(4,97) = 1.516, p > .05).   
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Research Question 4 
Is there a significant difference between the CDSES-SF (Betz et al., 1996) scores 
of students based on interval time: massed instruction versus spaced instruction? To 
answer the fourth research question, mean pretest and posttest scores were compared for 
interventions using the 90-minute massed lesson, interventions using the 90-minute 
spaced lesson, and the comparison group.  
A repeated-measures ANOVA, with Greenhouse-Geisser correction, was 
conducted to assess whether there were differences between the pretest and posttest 
scores of participants for the two different timed-spaced interventions and the comparison 
group. (The following assumptions were tested: (a) independence of observations;  
(b) normality; and (c) sphericity. Independence of observations and normality were met. 
Mauchly’s test indicated that the assumption of sphericity had been violated, x2(3) =.001, 
p < .05, therefore degrees of freedom were corrected using Greenhouse-Geisser estimates 
of sphericity (ε = 1.0).) Results indicated a significant difference between the CDSES-SF 
scores from pretest to posttest based on the time spaced intervention provided  
(F(2,139) = 3.062, p = .05, partial eta² = .04).  
Post-hoc Tukey's HSD tests showed that spaced interventions had significantly 
greater increases between CDSES-SF (Betz et al., 1996) pretest (m = 91.44, sd = 10.64) 
and posttest (m = 95.45, sd = 4.136) scores than the massed interventions pretest  
(m = 88.97, sd = 9.223) and the posttest (m = 92.63, sd = 8.115) scores, and greater 
increases than the comparison group pretest (m = 90.43, sd = 7.928) and posttest  
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(m = 89.93, sd = 8.454) scores, at the .05 level of significance. The results of this research 
support that the 90-minute spaced intervention was more effective than the 90-minute 
massed intervention for ninth grade students using CACG.  
Research Question 5 
 Did the ninth grade students find one of the CACG interventions superior to the 
other? To answer the fifth research question, the results of research questions one and 
two were revisited and three additional data analysis were calculated: (a) a one-way 
ANOVA was calculated for the six extra items (See Appendix D); (b) the three open-
ended questions (Appendix E) were qualitatively analyzed for common themes; and  
(c) a one-way ANOVA was calculated comparing the mean scores of the total number of 
log-ins reported by the participants.  
Results for the Six Extra Items 
 A one-way ANOVA comparing the scores from the six extra items was compared 
for the two different CACG systems. A significant effect was found between the two 
CBCG systems for item number three which stated: "I will use Career Cruising/GA 
College 411 to get information on transcripts" (F(1,132) = 6.387, p = .013). Post-hoc 
tests were not performed because there were fewer than three groups. The analysis 
revealed that the students who used GA College 411 (m = 5.242, sd = 1.24) scored 
significantly higher for item number three than students who used Career Cruising  
(m = 4.6176, sd = 1.59).  
The other five items did not show a significant effect. Item one stated: "I will use 
Career Cruising/GA College 411 again." No significant difference was found  
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(F(1,127) = 0.414, p > .05). Participants using Career Cruising had a mean score of 5.287 
(sd = 1.82) and participants using GA College 411 had a mean score of 5.174 (sd = 1.69).  
Item two stated: "I will use Career Cruising/GA College to get information on 
financial aid." No significant difference was found (F(1,129) = 0.022, p > .05). 
Participants using Career Cruising had a mean score of 4.6094 (sd = 1.71) and 
participants using GA College 411 had a mean score of 4.467 (sd = 1.51).  
Item four stated: "I will use Career Cruising/GA College 411 to get information 
on applying to college." No significant difference was found (F(1,133) = 2.375, p > .05). 
Participants using Career Cruising had a mean score of 5.060 (sd = 1.74) and participants 
using GA College 411 had a mean score of 5.455 (sd = 1.20).  
Item five stated: "I will use Career Cruising/GA College 411 to get information 
on interest inventories." No significant difference was found (F(1,133) = 0.752, p > .05). 
Participants using Career Cruising had a mean score of 4.941 (sd = 1.52) and participants 
using GA College 411 had a mean score of 5.149 (sd = 1.24).  
Item six stated: "I will use Career Cruising/GA College 411 to get information on 
colleges/universities." No significant difference was found (F(1,134) = 3.447, p > .05). 
Participants using Career Cruising had a mean score of 5.294 (sd = 1.99) and participants 
using GA College 411 had a mean score of 5.838 (sd = 1.37).  
The results suggest that participants were equally satisfied with the ability of both 
CACG systems to provide information on colleges/universities, financial aid, and 
applying to college. Also, the participants using each CACG system were equally 
satisfied with the interest inventories and would equally use the programs in the future. 
The results suggest that participants using GA College 411 were more satisfied with the 
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programs ability to provide information on transcripts than participants who used Career 
Cruising. 
Results for the Open-ended Responses 
 A total of three open-ended questions were added to the end of the posttest 
survey. The questions were as follows:  
 1. What did you like most about Career Cruising/GA College 411?  
 2. What improvements do you suggest for Career Cruising/GA College 411?   
 3. What other resources might you use to explore college/career exploration?  
Each open-ended question was analyzed for common themes. The results of these are 
discussed one question at a time and by each CACG intervention.  
 Career Cruising 
 Student responses to the first open-ended question had a major common theme 
supporting the ability for Career Cruising to match careers with the interest of the 
students. The students seemed to like the overall job choices based on quality and 
quantity from which to choose. One student explained, “I liked the career choices that 
Career Cruising gave me. They were very accurate as to what I am thinking about 
pursuing in my future as a professional.” Another student stated, “I liked the amount of 
different options I had for my careers compatible with my likes and dislikes.” And, 
another proclaimed, “I’m actually feeling worthy because I saw all the available careers 
that suit my desired lifestyle.”  
 Other common themes associated with question one for Career Cruising were 
ease of use, and helpfulness at picking and comparing colleges. There were multiple 
answers that simply stated, “It was easy,” and “It was helpful.” One student wrote,  
127 
	  
“I don’t really know how else I would find a college that would benefit me the most the 
same way that Career Cruising does.” Another student summed it up, “I liked how Career 
Cruising showed me the multiple majors I could choose from. Also, I liked how they 
could filter the different colleges based on my input.” 
 The most common theme for the second open-ended question for Career Cruising 
was “none or no improvements needed." But, some students pointed out that a greater 
diversity of more appropriate careers should be added to the career list. One student 
explained, “it should not suggest jobs like garbage man or janitor - you know, no one 
really wants those as a first choice." Also, students suggested that it could be less 
confusing and easier to use. Some examples of student responses were, “Narrow down 
the college search a little more. There were too many at a time, it became confusing,” 
and, “I suggest that Career Cruising make the layout of the website a little easier because 
not everyone could locate the portfolio and the list of colleges, that was probably the 
hardest thing for me to find on the website.”   
 Students who completed the Career Cruising intervention named multiple other 
resources they would use for college/career exploration to answer the third open-ended 
question. The researcher organized the results of the top five resources in order from 
greatest to least: 
 1. Google 
 2. School Counselor 
 3. College website 
 4. Mom/Parents 
 5. College Board (the website for the SAT and ACT assessments). 
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 GA College 411 
 The most common theme for the first open-ended question for students using GA 
College 411 was related to information on colleges/universities. The students reported 
they liked the matching of their interests to specific careers. But, the students went further 
to state that matching the careers to colleges/universities and then providing information 
on tuition, majors, and campus life was extremely helpful. One student explained, “The 
part I liked most is when I am able to choose different career paths and I also like where I 
could find a college and look up more information.” Another student reported, “It helped 
me find out what colleges I could go to that worked on the major that I want to do and it 
gave me examples of stuff I need for college.” Other students proclaimed, “It was useful 
for finding colleges I would like to go to and how much those college are,” and, “I like 
the information about the different types of majors in different colleges and the tuition 
and campus life of those universities."  
 Additional themes that were present from analysis of student responses were ease 
of use, transcripts, and practice applications. Many students just stated, “it was easy or 
simple to use” and “it was easy to understand.” Multiple students stated, “I liked 
practicing to fill out a college application,” and, “transcripts are able to be sent for free." 
An additional response theme involved confidence, “It made me feel good about myself,” 
“It helped me boost my confidence more,” and, “It was good for my self-esteem." 
 The most common theme for the second open-ended question for improvements 
to GA College 411 mirrored Career Cruising with “none or no improvements needed.” 
One student pointed out, “Nothing really, the website is a great tool for success.” But, 
some students pointed out a few things could be user-friendly, such as logging in, 
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navigating between the pages, and understanding the results. One student said, “I suggest 
making the website user-friendly and easier to log in.” Others suggested, “Make it easier 
to navigate and understand,” and “Make things easier to locate.”  
 Students who completed the GA College 411 intervention named multiple other 
resources they would use for college/career exploration to answer the third open-ended 
question. The researcher organized the top five results of these resources in order from 
greatest to least: 
 1. College Website 
 2. Google 
 3. Internet 
 4. Parents/Family 
 5. School Counselor/Teachers 
Results for Log-ins  
 Next, a one-way ANOVA was calculated comparing the mean scores of the total 
number of log-ins reported by the students. The Career Cruising log-in means were 
compared with the GA College 411 log-in means. No significant difference was found 
(F(1,134) = 1.807, p > .05). The students using the two different CACG systems did not 
differ significantly from their reported number of log-ins. Students using Career Cruising 
had a mean score of 4.441 (sd = 1.80). Students using GA College 411 had a mean score 
of 4.059 (sd = 1.51). The results suggest that participants logged in to both CACG 
systems in equal durations. 
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Superiority 
The results from the pretest and posttest of the CDSES-SF (Betz et al., 1996) 
support that Career Cruising showed a significant increase from pretest to posttest for the 
total score and for the self-appraisal subsection but that GA College 411 showed a 
significant increase from pretest to posttest for the total score and for all subsections of 
the CDSES-SF: self-appraisal, occupational information, goal selection, planning, and 
problem solving. Also, the results from the TAM (Davis, 1989) suggest that GA College 
411was perceived as more useful than Career Cruising.  
The results of the six extra items suggest that participants were equally satisfied 
with the ability of both CACG systems to provide information on colleges/universities, 
financial aid, and applying to college; they were equally satisfied with the interest 
inventories, and they would equally use the programs in the future. However, the results 
suggest that participants using GA College 411 were more satisfied with the program's 
ability to provide information on transcripts than participants who used Career Cruising.  
The results of the open-ended questions suggest that Career Cruising matched 
careers well with the user’s ability. Participants stated Career Cruising was easy to use, 
and helpful for picking and comparing colleges. However, participants recommended that 
Career Cruising increase their career choices. Participants stated GA College 411 did a 
good job matching their interests to specific careers, then matching the careers to 
colleges/universities, and then providing information on tuition, majors, and campus life. 
But, participants recommended GA College 411 could increase its user-friendliness with 
logging in, navigating between the pages, and understanding results. The next section 
will discuss the results further with regard to educational practices, theory, and research.  
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CHAPTER V 
DISCUSSION 
 This study investigated the effectiveness of two computer-assisted career 
guidance (CACG) systems, Career Cruising and GA College 411, using career decision 
self-efficacy as the primary measure of effectiveness. Also, this study explored 
differences in the adoption rates between the two CACG programs and two different 
learning times for delivering the career intervention, one massed into a single lesson and 
one spaced into three lessons. Finally, this study evaluated differences between the two 
CACG systems using additional survey and open-ended questions. Variables of gender 
and ethnicity were also investigated. 
 This chapter will examine the results through the theoretical lenses presented in 
chapter two. Next, implications for educational practice and for policymakers will be 
offered. The conclusion will explore contributions to the literature, further limitations, 
future research ideas, and a final summary of the results 
Integrating Research Results and Theory 
 This section will attempt to explain the results through the three theoretical lenses 
presented in Chapter two: (a) career decision self-efficacy; (b) technology adoption; and 
(3) spaced learning theory. This study will integrate the results with theory in hopes of 
providing insight and support for the current research findings. 
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Career Decision Self-Efficacy Theory  
 The findings of this research support computer-assisted career guidance (CACG) 
to be an effective means for increasing the career decision self-efficacy of ninth grade 
students. Both CACG interventions together showed a positive increase in the total score 
and for each subsection of the CDSES-SF (Betz et al., 1996), including self-appraisal, 
occupational information, goal setting, planning, and problem solving. These findings 
may be justified by Bandura's (1997) social cognitive theory positing that individuals 
learn by observation and that career decision self-efficacy may be increased through tasks 
that involve immediacy, self-regulation, and goal setting.  
 Throughout the CACG components, learning was experienced through observing 
multimedia videos, resources, tutorials, and assessments instead of face-to-face 
interaction. According to Bandura (2006), self-efficacy may be increased by immediacy, 
which is defined as behaviors that help build relationships such as positive feedback, 
encouragement, and support (Gunter, 2007). The CACG program may have provided 
positive feedback to the students much like that of a face-to-face teacher who provides 
feedback and approval (Bailie, 2012; Gunter, 2007; Valdez & Cano, 2012). Thus, the 
results and feedback from the CACG system may have fostered immediacy in the 
individuals to increase the students’ career decision self-efficacy.   
 Additionally, the results may be justified by Bandura's (1997) SCT concept of 
self-regulation and goal setting. According to Zimmerman and Schunk (2008), self-
regulated learning is defined as individuals taking the initiative to identify learning needs 
and resources, to formulate learning goals, to choose and implement appropriate learning 
strategies, and to evaluate learning outcomes. Research indicates that web-based learning 
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requires the user to be self-regulated (Chang et al., 2013; Oneil & Perez, 2013, Usta, 
2011) and that self-regulation may increase career decision self-efficacy (Beeftink et al., 
2012; Lent & Brown, 2013).   
 According to Bandura (2006), self-regulation has a greater chance of being 
achieved when students set goals. Goals reflect cognitive representations of anticipated, 
desired, or preferred outcomes that may lead to increased self-efficacy (Schunk, 2011). 
Students in this study may have self-regulated through the CACG modules by completing 
self-assessments, exploring various careers, and then searching colleges/universities. The 
career and college/university choices provided from the CACG self-assessments may 
have likely fostered goal setting. Thus, the self-regulation and goal setting may have 
prompted the students to feel more secure in their career development activities; 
increasing their career decision self-efficacy, which has been supported by other research 
findings (Bandura & Locke, 2003; Jackson et al., 2011; Lin & Flores, 2013). 
Technology Adoption Theories 
 The findings of this study support the adoption of both GA College 411 and 
Career Cruising based on the total score of the technology acceptance model 
questionnaire (TAM-Q). The TAM-Q is based on 20 questions, 10 questions on the scale 
measure the perceived usefullness (U) of the program and 10 questions measure the 
perceived ease of use (EOU) of the program. The total score between the two programs 
did not show a significant difference. Also, the EOU scores were not significantly 
different between the two CACG programs. However, the findings of this study indicated 
that the ninth grade students scored the U section of the TAM-Q significantly greater for 
the GA College 411 program than for the Career Cruising program. Thus, the findings 
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indicated that the students perceived the GA College 411 program to be more useful than 
the Career Cruising program.   
 The TAM-Q has been found to be a consistent and reliable instrument to measure 
technology adoption research (Ali & Younes, 2013; Corrigan, 2012; Hong et al., 2011; 
Lee et al., 2008; Lee et al., 2011) and according to Davis et al. (1989), the ease of use 
(EOU) and perceived usefulness (U) are deciding factors for technology adoption. 
However, this study found that a significant difference occurred for only one factor of the 
TAM-Q, the U subsection. Most of the literature does not report a significant difference 
for only one subsection of the TAM-Q. However, the results of this study indicating a 
significant difference for only the U subsection may be supported by the theory of 
diffusion of innovations (Rogers, 2003), the Theory of Reasoned Action (Fishbein & 
Ajzen, 1975), and self-efficacy theory (Bandura, 1989) discussed below.  
 According to Rogers (2003), relative advantage is the degree to which a 
technology is considered as a better alternative to the current available tools. For a person 
to choose to use a technology for a specified task, it should provide some form of benefit 
for the task concerned. To be more specific, the innovation should demonstrate a relative 
advantage over other options or be perceived as more useful. According to Rogers 
(2003), better technologies will be adopted, plain and simple, which is why the perceived 
usefulness of the innovation is a major aspect of technology diffusion.  
 Also, following the Theory of Reasoned Action, individuals who believe a 
positive outcome will result from using an innovation will retain a positive attitude 
toward that program (Fishbein & Ajzen, 1975). According to Bandura’s (1989) self-
efficacy theory, behavior is a function of proximal determinants. Thus, the perception of 
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an innovation as useful will strengthen the probability of adopting that innovation. This 
study found that GA College 411 was perceived more useful than Career Cruising and 
will be discussed further in the implications section of this chapter 
Spaced Learning Theory 
The findings of this study support that spacing the CACG intervention into three 
30-minute lessons is significantly more effective than massing the intervention into one 
90-minute lesson. Cognitive information processing theories’ belief is that long-term 
memory is enhanced when learning events are spaced apart in time rather than massed in 
immediate succession (Vlach & Sandhofer, 2012). Additionally, the finding that spacing 
learning over time is more beneficial than massing learning in close succession is 
replicated by previous research studies (Carpenter, et. al., 2012; Carpenter et al., 2009; 
Cepeda, et. al., 2006; McDaniel et al., 2013; Sobel et al. 2011). This study contributes to 
a large body of literature empirically demonstrating that spacing learning over time is 
more beneficial for educational materials and practices (Dunlosky et al., 2013; Pashler, 
Rohrer, Cepeda, & Carpenter, 2007; Vlach & Sandhofer, 2012).  
According to information processing theorists, learning occurs when a stimulus is 
rehearsed or associated with other cognitively stored information that moves to long-term 
memory (Schunk, 2011). The results of this study may suggest that massing was 
ineffective because the stimuli was not rehearsed or associated enough to move the 
information into long-term memory. Massing the career intervention may have 
disinclined participants to relate or associate the career information provided from one 
lesson. It is possible that the spacing of the career intervention reminds the learner of the 
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previous intervention, and this creates an additional association or rehearsal process that 
facilitates later recall.  
Also, in a massed condition, the assumption is that learners rely on 
straightforward access from immediate working memory, whereas in a spaced lesson, 
learners may repeat previous steps from previous interventions (McDaniel et al., 2013). 
The repetition required in spaced lessons may have enhanced long-term memory. Thus, 
the spacing of the career intervention was more effective than the massed intervention. 
Additionally, this research was conducted during a time frame of one class period. 
These classes are on a block schedule lasting a total of 90-minutes. As stated previously, 
research has indicated that CACG interventions may effectively increase career decision 
self-efficacy through a plethora of time frames lasting anywhere from a semester (Fouad 
et al., 2009; Reece & Miller, 2006; Scott & Ciani, 2008), six weeks (Sullivan & Mahalik, 
2000), three days (Tirpak & Schlosser, 2013), one day (Kolodinsky, et. al., 2006), two 
hours (Foltz & Luzzo, 1998), or a short as eight minutes (Luzzo & Funk, 1996); the 
current research utilized a 90-minute time frame due to convenience (the school where 
the research was conducted implemented a block schedule) and is a replication of past 
research by Brusoski et al. (1993). The current findings support that future CACG 
interventions are more effective when spaced out over time and that the time frame for an 
effective CACG intervention on ninth grade students may be conducted by means of one 
30-minute lesson per week completed during a three-week period. 
Implications for Practice 
The results of this study explored the two CACG programs, GA College 411 and 
Career Cruising, by evaluating multiple measurements: (a) career decision self-efficacy; 
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(b) technology acceptance; and (c) additional survey and open-ended questions. This 
section will provide implications for educational practices based on the superiority 
findings and will conclude by examining the variables of gender and ethnicity.  
Career Decision Self-Efficacy 
The results indicated that Career Cruising showed a significant increase in the 
CDSES-SF (Betz et al., 1996) total score but for only one of the five subsections, 
problem solving, while GA College 411 showed a significant increase for the CDSES-SF 
total score and in all five subsections: self-appraisal, occupational information, goal 
selection, planning, and problem solving. The differences between the two systems when 
measured by the CDSES-SF imply that GA College 411 is a superior program for 
providing ninth grade students with self-appraisal, occupational information, goal 
selection, and planning.  
Because of revolutionary technological advancements 65% of today’s grade 
school students will grow up to work in jobs that are currently non-existent (Davidson, 
2011). According to Gordon and Steele (2003), 50% of graduating high school students 
are undecided about their academic and career goals and between 50% and 70% of future 
employees will change their career plans at least once during their lifetime. Thus, helping 
the modern student acquire career planning, goal setting, and problem solving skills may 
be needed for the rapid changes in the world and in the job market (Davidson, 2011). The 
results of this study may justify GA College 411 as a more sound CACG system than 
Career Cruising for increasing ninth grade student's career decision self-efficacy.     
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Technology Acceptance Model Questionnaire 
 The ninth grade students rated both of the CACG systems equally for the rate of 
adoption as measured by the TAM-Q. However, the results of the TAM-Q indicated that 
users perceived GA College 411 to be more useful than Career Cruising. According to 
Rogers (2003), by determining the types of experiences desired by different groups of 
Internet consumers, as well as the preferences associated with those types, innovators can 
gain knowledge of how best to accommodate individual differences in website design and 
content. The results of the TAM-Q indicate that GA College 411 may be a more useful 
CACG program than Career Cruising.  
Additional Survey and Open-Ended Questions 
 The additional survey and open-ended items may add further clarification as to 
why GA College 411 was perceived more useful than Career Cruising. According to the 
additional items, the students reported they would use both CACG systems again, would 
use both CACG systems to get information on financial aid, would use both systems to 
get information on applying to college, would use both systems for their interest 
inventories, and would use both systems to obtain information on Colleges/Universities. 
One item was found to be significantly different for the two CACG programs. The ninth 
grade students found that GA College 411 was significantly more useful regarding 
transcript information than Career Cruising.  
 A transcript is an official document containing the year, term taken, and the final 
grade received for all courses taken while attending high school. Additionally, 
information on credits earned, class rank, and standardized scores is also collected on the 
transcript. Most colleges/universities use student transcripts for the admission process. 
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One of the features of GA College 411 is that transcripts may be viewed and sent to 
colleges directly from the GA College 411 website. Career Cruising does not have this 
option. The transcript feature was the only one reported significantly different between 
the two CACG systems. Thus, students may have reported the perceived usefulness 
sections of the TAM-Q to be greater for GA College 411 because of this design feature. 
This transcript feature may represent one more implication for GA College 411 to be 
used as the CACG program for satisfying Bridge Bill requirements in the state of 
Georgia. 
Finally, the open-ended questions revealed that students valued the ability of both 
systems to match their reported interests to specific careers. However, the students who 
used GA College 411 reported that matching the careers to colleges/universities and then 
receiving information on tuition, majors, and campus life were assets to the program (no 
such report was made by Career Cruising users). Additionally, the users of Career 
Cruising reported the college search to be the most confusing thing about the program. 
GA College 411 seems more effective at providing information about 
colleges/universities (i.e. admission, campus life, tuition, application, etc.) and adds one 
more implication for it's use as the superior CACG program.  
Gender Differences 
The findings of this study indicated that male students experienced significantly 
higher career decision self-efficacy than female students at the beginning and conclusion 
of the intervention. These findings are supported by Bandura’s (2006) argument that 
differences in gender exist for career self-efficacy, career choice, and career 
development. Hackett and Betz (1981) applied the idea of self-efficacy to the career 
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development of women and postulated that women choose from a limited amount of 
career options because of lower self-efficacies than their male counterparts. More recent 
studies have also found males to exhibit significantly greater career self-efficacy than 
females (Mau, 2000; Noble, 2011; Schunk & Pajares, 2002; Shkullaku, 2013, Tenaw, 
2013; Weisgram & Bigler, 2007). However, the findings of Kostko (2009) indicated that 
females scored higher than males on four out of five of the subscales measured on the 
CDSES-SF (Betz et al., 1996). Additionally, the results of Scott and Ciani (2008) 
concluded that females scored significantly higher than males on all five subsections of 
the CDSES-SF, including self-appraisal, occupational information, goal selection, 
planning, and problem solving.  
The finding of this study indicated that female participants reported stronger 
levels of career decision-making self-efficacy in the area of career planning. Gianakos 
(2001) found similar gender differences and argued that planning is a significant portion 
to females' career self-efficacy. Planning becomes increasingly important to women's 
self-efficacy because they are constantly balancing both family and work commitments 
(Gianakos, 2001). Similarly, Fassinger (2002) argued that conflicting internal struggles 
faced by women with respect to career choices result from conflicting views of society, 
parents, and families. Furthermore, Scott and Ciani (2008) suggested that career 
development requires a persistent effort that is difficult to achieve for women with 
increasing demands arising from dual workloads of family and career. Thus, these 
societal and natural expectations may place more importance for females than males in 
the area of organizing and planning for careers. Also, women's strategic plans for the 
future may become important for breaking the traditional career ideologies (Bandura, 
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2006; Fassinger, 2002; Scott & Ciani, 2008). These findings validate gender as a 
significant and independent contributor to career decision self-efficacy and lead the way 
for more research to be conducted in this area. 
 In regards to implications for practice, males showed significant increases in 
career decision self-efficacy after Career Cruising and GA College 411, but females 
indicated significant increases in career decision self-efficacy only after the GA College 
411 intervention. These results may suggest that using GA College 411 is beneficial for 
both genders and may provide further support for the superiority of using GA College 
411. The next section will discuss the influence of ethnicity on implications for practice. 
Ethnicity Differences 
 The findings regarding ethnicity indicated a few significant findings for African 
American and Latino students. First, African American participants had noticeably higher 
self-efficacy scores than White students and significantly higher self-efficacy scores than 
Latino students at the beginning and end of the study. African American students 
exhibiting higher self-efficacy scores than other ethnicities have been replicated in the 
literature (Betz & Borgen, 2009; Chung, 2002, Gushue et al., 2006).  
 Second, this study's results indicated that African American students had 
significantly higher career decision self-efficacy than Latino students. These findings 
have been replicated by research findings on ethnic identity and ethnic barriers. Ojeda et 
al. (2011) argued that ethnic identity was the significant predictor of Latino students' 
career decision self-efficacy levels. Gushue (2006) found that Latino students exhibiting 
a greater ethnic identity had stronger career decision self-efficacy. Additionally, Duffy 
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and Klingaman (2009) discussed that the relation between ethnic identity and career 
development outcomes may be due to a developed self-concept (Super, 1990).  
 After the career intervention, Latino students showed the strongest gains in career 
decision self-efficacy by significantly increasing their CDSES-SF (Betz et al., 1996) total 
score and all five subsections, including self-appraisal, occupational information, goal 
selection, planning, and problem solving. Latino students secure in ethnic identity are 
more secure in their ability to navigate the career decision-making process (Duffy & 
Klingaman, 2009; Gushue, 2006; Ojeda et al., 2011). Also, the career decision self-
efficacy of Latino students has been found to be negatively associated with anticipated 
post-secondary education barriers in relation to ability, preparation, motivation, 
encouragement, and separation (McWhirtle et al., 2007).  
 An argument could be made that after the CACG intervention, Latino students 
reported decreases in their anticipated academic and career barriers. These decreases in 
perceived barriers could have attributed to an increase in self-concept, self-efficacy, 
and/or ethnic identity, thus leading an increase in all areas of career decision self-efficacy 
as seen by the results of the CDSES-SF scores. Moreover, past research has found that 
minority adolescents may report high career aspirations, but they may not necessarily feel 
that their career choice goals are viable or will become a reality for them due to the social 
and environmental barriers they may face (Constantine, Erickson, Banks, & Timberlake, 
1998; Ziebel, 2010). 
 In regards to the specific CACG systems, the findings of this study indicated that 
African American participants using a GA College 411 intervention significantly 
increased their career decision self-efficacy; Latino students significantly increased their 
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career decision self-efficacy when using GA College 411 or Career Cruising. Thus, the 
findings support ethnicity differences when comparing CACG systems and validate 
further research. Also, these results may again suggest GA College 411 to be the superior 
program for educational practices.  
Summary 
This study provided a comparative evaluation of two methods of online career 
assessment and exploration, GA College 411 and Career Cruising. The findings indicate 
both GA College 411 and Career Cruising to be effective for increasing career decision 
self-efficacy. Additionally, these findings support that utilizing a CACG lesson spaced 
over time is more effective than one massed lesson. 
Although, the results of this study bode well for the effectiveness of both systems 
to increase the career decision self-efficacy and technology adoption total scores, the GA 
College 411 system may be seen as a superior program with respect to the career decision 
self-efficacy subsections, the TAM-Q's perceived usefulness, the additional survey and 
open-ended questions, and the variables of gender and ethnicity. GA College 411 was 
reported as more effective for providing college, career majors, and high school transcript 
information. Also, GA College 411 was effective for increasing the career decision self-
efficacy in all the participants of this study: Male, Female, African American, Latino, and 
White students. Implications for policymakers will be discussed in the next section. 
Implications for Policymakers 
 The implications for this research exist at the local, state, and national levels of 
education. At the local level, the state of Georgia implemented the BRIDGE (Building 
Resourceful Individuals to Develop Georgia's Economy) Bill, House Bill 400, requiring 
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high school students to be provided with career interventions that prepare them for a 
seamless transition to post-secondary study, further training, or employment (GaDOE, 
2010). The information from this study is likely to be of interest to local policymakers 
who have implemented computer-assisted career guidance (CACG) systems to achieve 
the Bridge Bill requirements. A discussion could be made that school systems may be 
allocating needed funds to utilize costly CACG systems when a free and effective 
alternative, GA College 411, exists.  
 Also, at the school level, career intervention requirements place more demands on 
educators (Fullan, 2007) and these constant additions can place stress and lower working 
standards and moral (Hargreaves & Fink, 2008). The use of technology can assist 
educators to use their time and talents more effectively (Duncan, 2013). The information 
that CACG systems may effectively increase career decision self-efficacy and may be 
adopted outside of the learning environment is likely to benefit educators who are 
required to implement career lessons.  
 Similarly, top-down changes imposed on schools should involve collective buy in 
and collaboration amongst all parties affected (Hargreaves & Fink, 2008). The results of 
this study may be a means to begin discussions that encourage communication and 
collectivism (Spillane, 2006). A distributed leadership model may be implemented with 
the collective community working together, and not just one group, on a common goal to 
implement Bridge Bill requirements using technology (Spillane, 2006). 
 At the state level, this information may be used for a discussion on supporting 
local business instead of outsourcing funds to other CACG systems based in other states 
or countries. Additionally, it is expected that this knowledge would be of interest to the 
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creators of GA College 411, the Georgia Student Finance Commission, to support their 
claims as the top CACG system in Georgia.  
 At the national level, the United States Department of Education (2012) revised 
the mandates set forth by No Child Left Behind (2001), calling the new mandate the Race 
to The Top (2009); this new legislation was created with two basic goals in mind: (a) 60 
% of the population will graduate from college by the year 2020; and (b) the achievement 
gap will be closed so that all students graduate from high school and are ready to succeed 
in colleges and careers. Also, the Department of Education is encouraging the use of and 
research to support technology in education (Duncan, 2013). The information presented 
in this study may be presented to initiate a discussion on best practices for achieving a 
part of the Race to the Top agenda while simultaneously adding data to educational 
technology efforts.  
Conclusion 
 The following section will discuss contributions that this study may make in the 
literature. Next, additional limitations of this study will be described, proceeded by future 
research ideas. This chapter ends with a brief summary of the findings.  
Contributions to the Literature 
 This study makes important contributions to the literature. First, this study 
developed and demonstrated a career intervention that effectively increases career 
decision self-efficacy and the perceived usefulness that contributes to technology 
adoption. This study may add to literature on effective career interventions incorporating 
CACG in high school settings. This study used a large sample of high school freshmen 
and assessed progress in career decision self-efficacy while examining effectiveness as 
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function of both gender and ethnicity. The resulting data may produce more literature on 
career development specifically utilizing CACG systems. 
Second, this study expands on current methods with regards to inconsistencies in 
the literature regarding an effective time frame for conducting a career intervention 
(Fouad et al., 2009; Reece & Miller, 2006; Scott & Ciani, 2008; Sullivan & Mahalik, 
2000, Tirpak & Schlosser, 2013). The literature supports an intervention that is spaced 
over time (Carpenter, et. al., 2012; McDaniel et al., 2013). The findings indicating that an 
effective career intervention for ninth grade students would be three 30 minute spaced 
interventions and adds to the growing literature on spaced learning. Also, a unique 
contribution to the literature is the finding that the benefits of spaced learning are not 
constrained to memory for specific information, such as facts or lists of words. Instead, 
spaced learning promotes the acquisition and generalization of career development. This 
is important because a primary goal of education is to foster the generalization of 
knowledge outside of the context in which it is learned (Vlach & Sandhofer, 2012) and 
for policymakers to understand when moving forward with required career development 
interventions. 
 Third, the findings present GA College 411 and Career Cruising as effective 
interventions for increasing career decision self-efficacy and address some of the 
criticisms of Fowkes and McWhirter (2007) regarding the lack of comparative outcome 
studies of online career exploration systems. The findings may add to the growing 
literature on specific CACG systems (e.g., CAPA, DISCOVER, FOCUS) and may be the 
first research conducted utilizing GA College 411 and/or Career Cruising. The results of 
this study may now place GA College 411 and Career Cruising in a comparable category 
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to other CACG systems that are supported by major testing companies (e.g., DISCOVER, 
SIGI). The findings of this study may further contribute to the existing literature that 
found CACG interventions to increase career decision self-efficacy (Betz & Borgen, 
2009; Bozgeygklg & Dogan, 2010; Dimmit, 2007; Fukuyama et al., 1988; Maples & 
Lazzo, 2005; Taber & Luzzo, 1999; Tirpak & Schlosser, 2013). This information may 
likely be received well globally because career development via the World Wide Web 
makes it possible to deliver high-quality career guidance services to many countries 
whose citizens have never had access to such assistance. According to Harris-Bowslbey 
(2013), CACG may provide services to students in multiple languages, with customized 
core databases, and culture-specific assessments. The CACG systems' ability to assist 
individuals with matching their interests to possible careers and assist with an educational 
plan might help underdeveloped nations move forward in their economic development at 
a faster pace than would otherwise be possible (Harris-Bowslbey, 2013). More research is 
needed to back these claims.  
Additional Limitations 
 The following are limitations of the present study. To begin with, this study 
utilized a quasi-experimental design, which may have made the results vulnerable to 
selection bias and weakened the ability of this study to make causal inferences about the 
results. True experimental design is the most robust method to eliminate all possible bias. 
To minimize error, the study used random assignment and a control group for 
comparison. 
 Additionally, this study's sample consisted of freshmen students enrolled in one 
high school located in a suburban area of Georgia. This aspect limits the generalizability 
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of the results to individuals in middle school or college. This study's sample also 
excluded other students who are: (a) in their second-year, third-year, and fourth-year of 
high school; (b) in other high schools; (c) in other socio-economic areas; (d) in urban and 
rural high schools; and (e) in other states and countries; thus, this study is not fully 
generalizable to all high school students.  
 Another major problem of selecting students from one high school is that it is 
impossible and unethical to isolate all of the participants completely. It is reasonable to 
assume that the students interacted outside of lessons and possibly shared ideas. These 
student interactions could have limited the results due to contamination, which includes 
communication of information about the experiment between groups of participants. 
Also, if pupils know which group they are in, they may influence the comparison group. 
This type of contamination could explain the results indicating that 13 students from the 
comparison group had utilized either Career Cruising or GA College 411 during the four-
weeks of the study.  
 Next, this study incorporated a pretest and posttest design. Students given the 
CDSES-SF (Betz et al., 1996) pretest may have been more inspired to try a little harder in 
their CACG intervention, and would outperform students not completing a pretest, thus it 
becomes difficult to generalize the results to all students. Also, it is important to consider 
the brief amount of time (30 days) that passed between completion of the pretest and 
posttest measures. Although this short span of time may have been useful for creating a 
brief window to focus on the impact of GA College 411 and Career Cruising, it 
simultaneously may have impacted the results of the study.  
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 Additionally, the assessment measures were all self-report. An advantage of self-
report is that it provides the respondents’ own views directly. The main disadvantage of 
self-report is that there are a number of potential validity problems associated with it. 
Most important, individuals are not always truthful and may deceive themselves. 
Furthermore, research participants may not be able to provide the level of detail, or 
understand the concepts, that the researcher is interested in. The self-report nature of the 
instruments could increase the potential for social desirability factors; answering the way 
a participant thinks other students, the teacher or researcher wants, which may affect the 
participants' responses. However, this study was anonymous, which may decrease the 
desire for one to perceive that he or she needs to present in a socially desirable fashion.  
 There are several important contextual matters to consider when using CACG 
systems. For one, the online environment in which CACG users accessed the system 
could significantly vary from user to user. Although the study used the media center at 
the high school as the setting for the intervention, participants were free to use the system 
on their own in various environments. The different settings have the potential to impact 
the user's responses, ultimately affecting the CACG system's assessment results. Barak 
(2003) emphasized that the environmental conditions under which a test is taken for 
many computerized assessments (e.g., social atmosphere, physical conditions, test taker's 
mood) may influence results. 
 Participants' ethnicity was assessed within this study; however, this study did not 
measure the level of cultural identity or acculturation with which individuals identified 
with their particular ethnic group. In other words, the personal meaning, opinions, and 
attitudes of individuals' ethnic identity and the extent to which individuals in certain 
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behaviors associated with their group was not measured within this study. However, these 
constructs may have influenced the results of both career decision self-efficacy and 
technology adoption as Duffy and Klingaman (2009) found a relationship between higher 
levels of ethnic identity achievement and career decidedness, choice comfort, 
indecisiveness, and choice importance among minority students.  
Future Research 
 Despite the limitations of this study, the results may provide important 
information for researchers and practitioners in the realm of career development 
particularly in education. Specifically, the findings lend further support that career 
decision self-efficacy is an acceptable construct for measuring a CACG system. In 
particular, GA College 411 and Career Cruising may have been instrumental in 
increasing high school freshmen's confidence in their ability to make career decisions. 
Moreover, the use of a spaced intervention strengthened participants' beliefs in their 
career decisions more than a massed intervention. 
 The results of this study give credence to the need to examine the usefulness of 
GA College 411 and Career Cruising with other populations (e.g., middle school 
students, undergraduate students, high school sophomores, juniors, and seniors) and other 
time frames. For instance, high school seniors are more likely to actively seek college and 
career information (APA, 2012), which may align well with the GA College 411 and 
Career Cruising modules. Additionally, adding students from other states and countries 
would help generalize the results to more groups. In addition, future replications of this 
research may use a longitudinal format lasting more than one month, which would allow 
a longer separation between pretest and posttest. 
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 In addition, more research is warranted to assess the effectiveness of GA College 
411 and Career Cruising with other confounding factors. For example, future research 
could be designed to better understand the complex interplay among environmental, 
social, and cognitive variables. Also, more research could investigate how factors, such 
as intervention time, intervention curriculum, design features, perceived career-related 
barriers, as well as how other contextual factors influence career development for high 
school students.  
 Furthermore, future CACG systems and researchers should examine users' 
cultural background. According to a study by Gardyn (2001), African American and 
Latino students use and perceive the Internet differently as a result of their distinct 
cultural backgrounds and values. Also, recent research has indicated that Latino students 
in low-income areas may show strong social skills in the classroom because of good 
parenting practices that facilitate learning (Fuller & Coll, 2010). Future research may 
include cultural variables such as ethnic identity, acculturation, parenting, and socio-
economic factors.   
 Additionally, it is important to assess other constructs such as socioeconomic 
status and perceived career barriers. According to SCCT, socioeconomic status is 
considered to be an important variable for influencing the development of career 
interests, the selection of career goals, and career behaviors. Also, a strong link exists 
between poverty and high school dropout rates. Students from low-income families drop 
out of high school five times more than students from high-income families (APA, 2012). 
Adding these variables to future research could extend the results.  
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 Additionally, one limitation of the TAM (Davis, 1989) is that it assumes that there 
are no barriers that would prevent an individual from using a particular technology 
(Alexander, 2008). One study was found in the literature that extends TAM by adding 
perceived user resources to the model (Mathieson, Peacock, & Chin, 2001). The 
resources addressed include system attributes, support from others, control, and expertise. 
The author found that all these factors may influence TAM scores and could be used to 
extend this research.  
  In conclusion, CACG systems have been an important aspect of career 
counseling and assessment for the past fifty years. The future direction of CACG systems 
is largely unknown; however, it is anticipated that such systems will continue to be a 
significant component of career assessment. In fact, Tinsley (2000) hypothesizes that that 
by the year 2030, face-to-face career counseling will no longer exist because of 
advancements to CACG systems. Additionally, Harris-Bowslbey (2013) believes that 
CACG systems may be a way to change underdeveloped nations and may ultimately 
benefit the world. These two ideas should establish a need for additional research to be 
performed on computer-assisted career guidance systems. 
Summary  
 This dissertation has empirically shown that CACG may be an effective 
instrument for delivering a career development intervention. Also, this dissertation has 
shown that a spaced career lesson may be more effective than one massed lesson. This 
dissertation provided data that presents GA College 411 to be a superior CACG system to 
Career Cruising for high school students. According to Duncan (2013), although a single 
technology will not reinvent schooling and technology can never replace educators; 
153 
	  
technology will essentially revolutionize education. This study represents a beginning of 
CACG comparative outcome research. 	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1/25/2013	  	  C.	  Travis	  Schmid,	  Student	  KSU	  Department	  of	  Educational	  Leadership	  	  Re:	  Your	  application	  dated	  1/9/2013,	  Study	  #13-­‐245:	  Comparison	  of	  Two	  Career	  Development	  Technologies	  on	  Career	  Decision	  Self-­‐Efficacy,	  Interval	  Learning,	  and	  Adoption	  	  	  Dear	  Mr.	  Schmid:	  	  Your	  application	  has	  been	  reviewed	  by	  IRB	  members.	  Your	  study	  is	  eligible	  for	  expedited	  review	  under	  the	  FDA	  and	  DHHS	  (OHRP)	  designation	  of	  category	  7	  -­‐	  Individual	  or	  group	  characteristics	  or	  behavior.	  	  	  This	  is	  to	  confirm	  that	  your	  application	  has	  been	  approved.	  The	  protocol	  approved	  is	  participation	  in	  two	  computer-­‐assisted	  career	  guidance	  interventions	  (GA	  College	  411	  and	  Career	  Crusing)	  and	  completion	  of	  a	  survey.	  The	  consent	  procedure	  described	  is	  in	  effect.	  In	  reviewing	  your	  consent	  procedure	  for	  this	  study,	  your	  inclusion	  of	  the	  following	  special	  classes	  of	  subjects	  was	  taken	  into	  account:	  students,	  minors.	  	  	  You	  are	  granted	  permission	  to	  conduct	  your	  study	  as	  described	  in	  your	  application	  effective	  immediately.	  The	  study	  is	  subject	  to	  continuing	  review	  on	  or	  before	  1/25/2014,	  unless	  the	  study	  is	  closed	  before	  that	  date.	  At	  least	  two	  weeks	  prior	  to	  the	  continuing	  review	  date,	  go	  to	  http://www.kennesaw.edu/irb/forms.html	  and	  follow	  the	  instructions	  for	  closing/continuing	  a	  study.	  	  All	  records	  relating	  to	  conducted	  research	  must	  be	  retained	  by	  the	  researcher	  for	  at	  least	  three	  years	  following	  completion	  of	  the	  research	  (see	  http://www.hhs.gov/ohrp/humansubjects/guidance/45cfr46.htm#46.115(b)).	  The	  researcher	  is	  responsible	  for	  ensuring	  that	  all	  records	  are	  accessible	  for	  inspection	  by	  authorized	  representatives	  as	  needed.	  	  Unanticipated	  problems	  or	  adverse	  events	  relating	  to	  the	  research	  must	  be	  reported	  promptly	  to	  the	  IRB.	  Select	  the	  Reporting	  of	  Unanticipated	  Problems	  in	  Research	  tab	  at	  http://www.kennesaw.edu/irb/	  for	  reporting	  guidance.	  Any	  changes	  to	  the	  study	  as	  approved	  must	  be	  promptly	  reported	  to	  and	  approved	  by	  the	  IRB.	  Contact	  the	  IRB	  at	  irb@kennesaw.edu	  or	  at	  (678)	  797-­‐2268	  if	  you	  have	  any	  questions	  or	  require	  further	  information.	  	  Sincerely,	  	  Christine	  Ziegler,	  Ph.D.	  Institutional	  Review	  Board	  Chair	  
